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1) . 

R«ttff*b<tt*i»j»T» S (2 7) <7Mt^£^i£*fflVUOO~150t:> 
£$£&5THflS!5S (2 6-2) 


R 2 , R 3 > R 4 > R 6 , R 8 , X&tfn&MxE©jID] 
T?S^5fb^»tt±IBHK5S (2 5) T^SnSffr&tofcHRjS; (2 8) 

HVPO(OR«) 2 (28) 

Kt, R 6 RtfVtefri£©jID3 
(IgW-2) . 

^Axh^^lf^U^F^&S^ftT, THF > 1, 4-v j ^1t-> 

^«5T^s (ig) T?*$n«ft:^«itt±ia-jRS; (2 6-d , 

(2 6-2) T»SnS^4fcS»^t*5^Jfl7Kf^T*JltK:«k^T»^'r 
S£ 3 (ItX) . 

®atftt£fett3ntttt'f'« fcs^tt**/-^ x*y-;k thf, i, 4- 

0 < C~MTt-fr5 z. x*/-;k 1. 4-5> 
^•y-X DMSO, DMF, THF^t^SMii:ltffl^> M) 
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HRaS (1) TR 5 ^i|[l~40«7JWHT, Y#-CH(0H)CF2-T 
&Z<k&®. W%-W& (lh) 



Ri< R 2 . R 3 > R 4 > Re^ XRZtn\m®om~\ 



MJ§6T-f^ (2 9) 


Rl W x> rr^ R3 ¥ HC ° 2R8 

«2 HOT^CFa 

PO(OR 6 ) 2 

[5£tK R P R 2 , R 3 , R 4 * R 6 ^ R 8 > XR^nttMOlD] 
T*sn*fc£ft««ft&-*ia; (14) TJ«4n*ft^lliHltt (3 0) 

HCF 2 PO(OR^ 2 (30) 

[St, R 6 &iKM©3ID] 
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%> (XgY) o 

5 K -78'C~0 < C^TfT^5 ^<t^T#§. 

^JRK6THttS (lh) T?$&nZ4kGmZ±B-MiZ (2 9) Tig^n 

s^ttftm^wirrs^iin*^^* zt\z&vxw*r* - t#T?** (xa 

z) . 

10 oi«^fcii»f> **v>tt**/-;w x*/-;k thf, i, 4- 

^tJ-X DMSCX DMF, THFfc£ftEjS*«U:bTfliV^ #«flrf- HJ 
zKKffr&U TKK^b'J^f A*»«fe^O«t*©#ffiT, 

-JK (1) ^Sn-5'ft:^«KO'5'&R6^**®^T?»*^«. BPt3-*$! 
5£ (1-fe-i) 


20 



[5fc+» R x , R 2 , R 3 , R 4 > x, YRztnmmomv] 
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R x , R 2 > R 8 , R 4 > R 6 > X, YRt^nttWJfioat)] 
;U 3 - 5? F TlitS £<hk:J;o tilt § c £ # § . 

10 fc^FU^A, Sfctt3^b^bU^*^ffl*'&*^t , bT?#*. RJfc»*rf 

f-^^OX^SO, S0 2 tfe5fl2^Wt *tJfrr*X#ST!»* 
SK-ftSt * 21 1 tC «fc o T feUfcT £ 21 5, 
EJfcfctl, 4 DMSO, DMF, THF, #n 

20 nst>©*ett^v>. 
<##m> 
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2 - D D - 4 - 7;kto^>X7 JVft: H (1.15g) , 3- (hU7;^P 
*3-)V) ^71/-^ (1.33g) ©DMF (20mL) JSFlfcfcfti&fcUtfA 
(2.76g) ftiQA120'CfcTl«H«Hn««»Ufc. E^ft*te*»*W«x3\fc 

«X3MV=10: 1) KT*!f«Lfc. gtttt (1.96g) $^it«JiUT#fc. 
<##Fi 2 ~ 5 7 > 

10 St:J;oTg l \z^ri^m^^tzo 
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<&&W 58> 

2-7JM-D-4-C (3-HJ7;M"DjW10 7x7 +->]^>X7;Pft 
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3- (bV7JU*n*?J\r) 71-^01! (1.03g) , 2-7;V^P-4- 
kKP^^>XT;VxhH (760mg) *mk*?-U> (20mL) fc&S#U«#T, 
S$?SH (985mg) , ^El/*;x^-^-77 4A (800mg) , HJX9\fc75> 
(3.76mL) ^n^.rco 6P#Mtk $ 5fc 24BPQftBHM&IU&2nU 48 WrM 

1) fcTHfSUfc. gfttt (265mg) ^SfiW«ltbT#fc. 
59> 

10 4-[ (3-^>5?;P^5^) 7x/4^] - 2 ^^D^XT^xtF 



3 -^^l^+^xXjl/jfc^Kt 2-7MD-4-kKD+^>X7 
<##0y 60> 

15 2' -7no-4' -[ (3- HJ7;M-P*9MW 7i^ft]Mklll 

7^=f>^X»a£T» 0X:\ZX9x9-M^/mWtX9-)V (1 .35mL) OT 
HF (30mL) jgiSk: 60%7K^b^bU7A (272mg) fciB&T 30#&#&, # 
20 %MKDiKGV!J (1.96g) OTHF (15mL) »«*»Tbfc, EfflfcT 2UNBH* 
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(1.72g) Sifii^^tTtlfc. 
<##M61~118> 

###| 2-59 ©ft£4&*ffiV>±fB##fll 60 tra«&^fcioT*2l:*t 



9#0>| R1 R2 R3 R4 X #3W R1 R2 
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4' - (3-X^;P7x/^» SM'fcBft*^ 



3-X^7xy-;U (1.13g) , 4' -7;^n^r-f bm^^P (834mg) © 
DMF (50mL) JgJfcfc&B&A U # A (1. 92g) SriD^ 140X:fcT 8 PtWM^ 

^□?hy77^- : HHftx^;W=30 : 1) KT**«U&. BW« 

(540mg) ft*fi»W»fcbT»fc. 
• <##$|120> 

4'- (3-^V»7i;^» ^M'bSbWI' 



3— fy^;P7x/-;P (451mg) , 4' -y)^U^ \zM^^ 
(541mg) 0DMF (lOmL) *ttk:KR*U^A (622mg) ftiP*. HCCfcT 8P# 

y;w^o7h^77^- (M^> : @fl&x^;u=30 : i) izx^mv 

ft. BW#f (278mg) ^ffeittltlTifc. 
<##M121> 

4'-[ (3-7x/^^W 7x7 + ->]^kiX^ 
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##09 63 0fc£4& (2.82g) &Wt&ikfcm (50mL) tg|U N-t/P^P 
A^i-f$H (2.3 lg) ^Jp^M#T('JP^iS^bfc„ 24l$ffl& 

5 Y9574>- C\=HJ-> : »B6x^;i/= 6 : 1) fcT»«U 4*-[ (3-7 
P*r*3MI/) 7x;+^]^kil5 : Jl' (1.30 g) &lte»l#*£bTftfc. 
#5n&^D€# (1.24g) CDDMF (25mL) itC7xy-^ (380ig) > & 
«#U»>A (500mg) £Jn^60'CfcT3^Km^bfe. E««**fc*»tffflllx 

>:H«X^=4 : 1) fcTffiKLfc. iftifc (1.30g) ^ifiittitbT 
<##M122> 

2'-^pn-4'- (3-h'J7Mn^^7i-;W) ^kKn^ 
15 b^x^;i/ 


60 (Dikte® (1.72g) Sl^y-JP (70mL) 01CICTSH*T* 
mcM7^7. (703mg) h U A (673mg) £4>fif 

ojp^fc^ lucrum saicT3i^iBiift^bfc. s*»fc**ftjnA.«f 

#1 (1.50g) ft#Hfi«lWfti:bT*fc (Tj&A) . 
<##01J123> 
4' - (3-If;k7x/ + ^) ^bKper-rkK^^ 
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###)J 119 (Dit^m (540mg) SX^/-;U (20mL) \Z®MV^ 10%-Pd/C 
(80.0mg) ZMZfrM^MTf. ^}:T3fir»tfc. M&£it£f&> 

<##0!l 124> 

2 ' -^>^;|,;t=^>-4' -[ (3- h l )y)V^TU^)V) 7i;^'>]^ 



^mmofc&m (2.29g) £f£$?X^ (30mL) 5%-Pd/C- 

x^u>^7^>$t# (230mg) *mz.7m%mT, ^mzx 3.5 (wm^i^c, 
fm*M£^ mmzmm*^ mm (2.3og) >&^m^»tuT#fc 
arse) o 

<##0IJ125> 

4 - _[ (3-pt^;p^) 7i;+y]^tFn^-ftI^^ 



7;l/rf>^7.^^ 105 (4.07g) fc^y-^ (50mL) 

ijjfbl O'ClCTSt^Tfc* T^*>"7A (l.OOg) £Jn*.fco IM£T3P# 

Hadttth'JWlCCft*^. »«Eft'«JEE«*b, B»4» (3.70g) 

<#^J126~182> 
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##0iJ61~69, 71~104, 106 — 116, 117 — 118. 120 — 121 <Dfc&®&m^ ± 
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D= Methyl ester 


<##0!l 183> 

4'-[3-^nn-5-(h'J7Mn^)7x;^>]^kKD^ki 
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mmi 116 ofc#«i&/flv>##0i 124 tmuttfenKfe-z^ 4* - [3 - 

7 ^ y - 5 - ( h U 7)V* D * =?-)V) 7 x J * j/| V h H P dr-T k^X^;i/ 
ft, (1.27g) ©MeCN (15mL) jftibffi (725mg) , tBuONO 

5 (O.SlnL) OMeCN (40mL) JSfccfcJnAfc. M£T3ttMtt#& *ft*PA» 

M'^>U*yjW7Ai'D7h^77^- : fiHfcX^l^O : 1) 

fcT*«ft, awt> a.iog) *$m&mmti,T%?to 

<##fl|184> 

10 4 ' - [ 3 - * > *J)VOr* >> - 5 - ( h U 7 M d * ?)V) 7i;^>]^kHn 


m%mm<Dfc&m (840mg) Zmt^Vy (20mL) fc&fl?UO < Ck:T*# 
TfC liolA-=Jlfc*£*-&fc*3 1 l'>»» (3.42mL) £»TU 
15 gi&T-efeH#bfc. M^»7K^in^, BfKx^l/CTiUlb, 7jc, &fP:& 

- (3-hU7;U;*n;*^jU-5-fcKa=^>7x/^>) ^kKn^-ftSI 
(750mg) OTfif*<!:LT#rc. #6tl&»*SDMF (50mL) fc»#U 
Uttfc&UtfA (1.04g) , ^>>?;U7*05K (0.602mL) SriP^MfcT 8 
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<#%0>J185> 



;02CH2Ph 


##W 177 ©te&«iBV>±ta###tJ 184 tRfillCfTVi, @l$#l£3tfi$l&# 
186> 

4'- (3-^>^W^7inJPft) -i?t^D^k^>^ 



;d 2 CH2Ph 


##09 178 (D4k-&®&m^±m&%M 184 iRfllKlffV^ BWtt&HtfiifrR 
<##M18 7> 

4* -[3 -^>^;P^->-5 -(h)J7Mo^)7z;^>]- 2' - 
£ □ □ S> t H P ^ kKi^k 
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fctk ZCD^hm 0.47g) £x*/-;i/ (lOmL) te»#U Ot2fcT«#T 
fciHt^x;]/ (3mL) ^MTbfeo M£T2BfP^#Lfcm, 

10 : 1&6 : 1) 2'-^00-4' - ( 3 - h U 7;M*a 

5-kHD^>7x;+y) ^hHn^r-ffcKx^;!/ (1.38g) 

184 0^tH#fobT^>v;UX-7 : -;HbL„ B«*£fcfiffl!R«r£l,T»fc. 
188> 

4'- (3-^>5?M+->7i=JV^) -2'-bU7;i/tn^Wt 



<###| 189> 

4'-[ (3-^>>^;i/^-+^) 7x^7 c t]-2'-^Dn^tHD'»t 

$;i/7;i/3-;i/ 



###| 185 <7Xb£-% (7.40g) 5THF UOOmL) \Z®ffiL, OWZTtiLWT* 
TKJMbT^XtfAUS^A (500mg) £in*.£, 10#t£, 20%NaOH zfcttttSAl 

38 


WO 2004/074297 


PCT/JP2004/001783 


(6.37g) £Mfi?ft$ti<l;bT#£:. 
<##0!l 190~251> 

##0>J122M4K 143-168, 170~177> 180 — 188 ©4fc£*&fcflJV> % ±IB## 
« 189 tl^«I^Sfc«k«3T«4K:^ , r^'&«*^J«L/fc. 
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<##0»J 252> 

4'- (3-^>5?M+>'7i-Jl/7 t t) -2* -^DD-^kHD>/>t 


5 &%mmoik&m d.38g) $thf (20mu ox:izxmwr^ 

(545mg) , hU7xn;i/7j>X7^> (2. lOg) , (2. OOg) £ 

iJD*.£„ ffii:T2m ^^T1.5P#r B m^ -iSW-JV (160mg) , 
h'J7x-MX7^> (600mg) , (500mg) £iejbDbfco ^<£>3;£- 

10 ^Ttttubfco zk, mm-kmkwmzftw^ M^mm^h^^AizT^rnvrc, 

^X^;i/=50:l) (CT^bfco ift^l (1.55g) £&£M^£bT#fco 
<#%#l 253~314> 

190-251 <DVC&m*m^\ htm^m 252 <hHfe7j^tJ;^T^5 \Z 
15 zRTfc£4&££7ifcL&. 
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3, 5-v > ^DD7xy-Jl/i4-7;^P^>XT;i/7 i bK^fflV\ 
ltmU\ZRJB^4- (3, 5-^nP7i;^y) KyXJ)Wc 

###1189 tra«ICR*S'e4- (3, 5-^DD7i;^» ^>>W7 
5 )lU-)V*ntCo nt>tltz7)VU-)\, (2.03g) , BaJIMfcK* (2.75g) ©*SMB 
^^P> (30mL) J^£OtJfcT«IFF» h'J7i-MX7^> (2.17g) * 

•J^;W7A7D7h^77^- (A^>-:^mx^;i/=20: 1) fcT«» 

vtco nmm o. i2«) &i*fiiai««tbT#fc. 

10 <###J316> 

i -a-H7°ah!;i/-4-[ (3-^^>x;V7^n;i/) 7xy*5/M>-tf 


MeOS. 



##^J 312 ©fc£4& (1.80s) *Wc*TVy (30mL) fc»#U CCaBTF, 
15 m-^DDjfiSJSSK (770mg) &ii>*f oiP^fco WttHCTlWM, g&fcT 

2 : l&l : 2) HT^HLfc. 1»« (1.29s) UT#fc. 
20 317> 

4'- (3-^>-7W>'7i^V5 : t) -2*-7DD7i^3-^ 

F 
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<###J 317-1> 

2' -£nn-4' - (3-^h^>7i-m) ^>5?;i^>7xK 



5 &mmwo\k&®*&m\mtmmzm&\s7)vn-)\,fo*mz.&, 7)v 

(5.64g) *mk*3-Vy (lOOmL) «^L/=^bU> (2.25mL) 
£t#fc. #£ftfc?tirtm ^T^ft^U^A (1.56g) ©DM SO (25mL) , zK 

10 (lomu mwt*wx:\zTmmmwLtz 0 u^mz^%\\^mk^)v^m 

10: 1) \zxm^tz 0 mttZisT/fc (3.81g) »^fe«^i:bTf# 

15 <##0>J 317-2> 

2' -^Dn-4' - (S-^h^x^t) 7i^iIfJV 



±iS->T/# (3.81g) , 7K$tfb#U 1 7A (3.68g) (80mL) , 

tK (lOmL) M^eraMM^bfeo ^«%^it*b, mWiZftimx* 
20 *fnLfc. S^mx^;l/^TJ4tBm, 7jc, MP^Jg7KHT^#U«M±hU^ 
AfCT^Ufe, ^^4b#e»nfc^^X^/-;l/ (50mL) , Wctt 
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-)i (2bl) *tiaz.mmzTimmmw&. aaEfcS'/p***/!, 

*7A^n?h^77>f- (a^> : W^x?;V=10 : l) 
ifJUXfiVft (3.89g) fcfcfiiftftfttLTftfc. 
<##0!l317-3> 

5 4*- (3-^>^M+'>7i-W) — 2* -^Dd7i^5 : ^3-$?H 
±S5x? 1 ;PXXx;i/£##0!| 187 tTOlcSJ&$-&4' - (3-^>>W;fr 
*^7x-JV5 ; t) -2' -7nn7i-;«I?M#m #^#1189 
trafllCil7Cl/7;i/3-;H*:*#fc. ^Tf, ###J 252 <hlTO££/££i*l 

10 <#^J318> 

1- (3-^>i?W^7i-W) -3-i7DD-4-3-H7fM 


<##0!I318-1> 

15 4- (3 -^>v ? ;^^v7xn;U5 i ^-) -2-7DD7xW7;PfkH 


##0J317-3T?#e>frl£4' - (3-^>yJ^y7xZm) -2' 
<##0!l318-2> 
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4-[ (3-^>^t+'>7x^m) -2-^DP7xn;l/]SS^X5 1 ;P 


±15 318-1 <D{k&%!}*m%M 60 tmmzKfoZ1*t£'&, ##0J 122 traflHc 

5 <###|318-3> 

1- (3-^>^Vt+^7x-J^t) -3-^nD-4-3-F^M> 

±ia 318-2 <Dik&m&$mM m t&mz&fci<i£T)V3-)Wt&tott&* 

10 <##0J319> 

4' -[ (3-^>v;P^5» 7x;^>]-2' -^DD7x^V3» 

5>H 


<##0J 320> 

4-C (3-^>^;P**'» 7x;^>] -2-^DD-l-3-H7*^ 
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56 <Dft&m*m\ 318 tnmzK^^^m^^^ 

<#%fl)321> 



4' -^>^;i/^^^k Hn-»^5;i/7;i/n-;i/^ffl^##f!i 252 tmu 

322> 

4' - (3-^>yjm^7i-m) -2' -i7Dn^»*;^n$F 



^•D^^/nhU^Srffl^T^^Jl i^iltS^$#2-^PD-4- (3- 
^h+>/7i-;V^) ^>^hU;m#fc^ ##^17-2 «hP*£&7j& 
T^$iWP7K##PU 5l#i^###^187£|i^&73&k:T, ;*h*>-»£ 

15 xxT-;WbL^>> J ;i/x-x;Wbbfcm> ###gi89 ^itockjSS 

■ti-T;i/n-;v#:^mbyco ^^t##^J315 tiwuimzg^b^^fflv^T^ 

<###| 323> 

2'-^PD-4'- (4-hU7MD^7x/^» S^k^Dv'^^ 

20 ;i/3-s?F 
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mzZ.(OT Jl^rt 60 £|W|$H;:LT Horner-Emmons H 

J££frl^ 123 ^^^LTjItg^, 189 mmU^m^T )VU 

MS (EI+) : 440 (M + ). 

'H-NMR (400MHz, CDC1 3 ) 6 2. 12-2. 19 (2H, m), 2.85(2H, t, J=7.3Hz), 
3. 21 (2H, t, J=7.3Hz), 6.90(1H, dd, J=2.5, 8.6Hz), 7. 04-7. 08 (3H, m). 
10 7. 23-7. 27 (1H, m), 7.60(2H, d, J=8.6Hz). 
324> 

2' -^DD-4'- (2- b'J7;l/:*D^;l/:7x/^>) ^hHDJ/>t5 



15 o-hvy)V*u*?)V7x.;-jv&m^ &%M2zz tm&fcKfczitBto 

MSCEI+) : 440 ([M] + ). 

'H-NMR (400MHz, CDC1 3 ) <5 2. 11-2. 18 (2H, m), 2.83(2H, t, J=7.3Hz), 

3.2K2H, t, J=7.3Hz), 6.88(1H, dd, J=2.5, 8.6Hz), 6.96(1H, d, J=8.6Hz), 

20 7.04(1H, d, J=2.5Hz), 7. 18-7. 26 (2H, m), 7.49(1H, t, J=8.6Hz), 7. 68 (1H, 
d, J=8.0Hz). 
<##0H 325> 

4- (4-^>yM+^7i^W) -2-^DD^>X7JVrtH 
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CHO 


p _ t h * o 7 x J -)V (2 . 1 2g) £ N, * WW** A 7 5 H (40iL) fc 
(4.64s) ^P^.> 6(TCfcT2»mW*bfc. * 6fc^>^D5 M4.00mL) 

)V = 10 : 1) fcTttfiU B»«(5.70g)&&6B#£l'T»fc. 

'H-NMR (400MHz, CDC1 3 ) 5 5.12(2H, s), 6. 96-7. 03 (3.H, m), 7.06 (2H, in), 
7. 38-7. 50 (6H, m), 8.560H, d, J=8.6Hz), 10.33OH, s). 

<##0j| 326> 

4 . _ ( 4 -^>*^S/7x^f*) -2' -^□n7x^Wf 


^TfcT(Methoxymethy)triphenylphosphoniui chloride (8.28g) ©-r 
h7kHn77> (1 60mD «t t - ^ b U A (2. 71g) *JP A 1 »W« 
J*U ±B#«f!SIB(5.70g)*lP*.Tl«HW»l/fc. 

= 6 : 1) K:Ttt«U tf-;i/X-T-;^(6.50g)»Hfe?Hl^<tbT# 
fc„ ^©t>0Srh7tHP77> OOmL) l^|b> 6iolA-ifiK*»* 
(60mL) *J||jL60t;iCTi*MW^fc- ■WX^UCTttiHU 7jc, 
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1) gfttf (4.48g)£&Mr*<!:LT#£ e 

'H-NMR (400MHz, CDC1 3 ) 5 3.77(2H, d, J=1.8Hz), 5.09(2H, s), 6.97- 
7.04(3H, m), 7. 05-7. 10 ClH, m), 7. 15(1H, d, J=1.8Hz), 7. 32-7. 46 (7H, m), 
9.72(1H, t, J=1.8Hz). 
327> 



mz&mi 252 tmMtefim^avmikLBm&mn&to^tLx'&fro 

'H-NMR (400MHz, CDC1 3 ) 5 3.22(2H, t, J=7.3Hz), 3.30(2H, t, J=7.3Hz), 
5.09(2H, s) 6. 96-7. 02 (3H, m), 7.09(2H, d, J=7.9Hz), 7. 33-7. 45 (7H, m). 

<mmm 1 > 

2- t-7b*is%)\s#~)l7$;-5-l2-fUU-4- (3 - hU7;i/ 

tn^fj^x-ji/ft) 7x-;i/] -2-i ^;toK>^ >ix^ 



NHBoc 
0 2 Et 

C 2 Et 

(1.3mL) ©THF (35mL) , DMF (4mL) ®mz, ^MfcT^h'J^A-t 
-?h^>F (490mg) ZfytLfz, WC\ZT2Qftm.WLtc'&&U\Z>baV, # 
#00 279 (1. 55g) Of^iOTHF (5mL) M^Ttfc 5Nf^iP 
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ft® (i.87g) zm&mwiMtLxmco 

'H-NMR (400MHz, CDC1 3 ) 6 . 22-1. 36 (6H, m), 1.42(9H, s), 1. 45-1. 53(2H, m), 

5 2.37(2H, br), 2.74(2H, t, J=7.8Hz), 4.23(4H, in), 5.94(1H, s), 7.16- 
7.2K2H, m), 7. 36-7. 56 (5H, m). 
<mMM2~M> 
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5-[ U-^>Vm*is) 7x-;H-2-t-^h^>M»75 

j - 2 -ih+>/*MzM>^ ymx-J-fr 


'H-NMR (400MHz, CDC1 3 ) 6 K 22 (6H, t, J=7.1Hz), 1.42 (9H, s), 1.44- 
1.47(2H, m), 2.3K2H, br s), 2. 57(2H, t, J=7.6Hz), 4. 11-4. 27 (4H, m), 
5.03(2H, s), 5.92 0H, br s), 6.88(2H, d, J=8.8Hz), 7. 06 (2H, d, 
J=8.8Hz), 7. 29-7. 43 (5H, m). 


10 <nmm 7o> 

2- t - ^h+^M^Jl/7S ; - 2 -X h+ y^M^V- 5 -[4- (3 
— f V ^ D tf* */ 7 x J * is) 7x ^ > * >mx^)V 


±mmmm 69 oft^«*##« 123 tra«ic»»3i7nL, i#&^7x/- 

15 (850mg) SDMF (20mL) 2-3-H7 P DA> (0. 2mL) , & 

m*VV& (500mg) ^iJPA60 t CtT4B#F^#Lfc„ E^fc7KfclO*JI«X 

^X3MU=4 : 1) tT»*lyfc. BW* (760mg) Zmtetoft® tVX%tCo 
20 'H-NMR (400MHz, CDC1 3 ) <51.23(6H, t, J=7.3Hz), 1.3K6H, d, J=5.9Hz), 
1. 42C9H, s), 1.45-1.52C2H, m), 2.34(2H, br), 2.6K2H, t, J=7.8Hz), 
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4. 17-4. 27 (4H, m), 4.50(1H, heptet, 5.9Hz), 5.94(1H, br s), 6.50- 
6.53(2H, m), 6. 59-6. 62 (1H, m), 6.92(2H, d, J=8.8Hz), 7. 10 (2H, d, 
J=8.8Hz), 7.18(1H, t, J=8.8Hz). 
<*»J71> 

5 2 - t -7h*isZ>)V#~)V7$/ - 5 -[4- (3, 5-^^n07x7^ 
1/) 7xn;i/] - 2 -Ih^y^MrM^ >MX.^)V 


Mfc (1.27g) £3, 5-^i7DD7iZMf)i (1.18g) %mt*?-U> 

10 (301L) \z®mv$mT, mmm (676mg) , hux^rsv (o.86mD 
m^Lmm^z^imm^Mzxmmvrzo mm&M7}<.<Dm\zmw&, 

&2n-?bif774- (s\*D-> : ftX?JI/=20 : 1) t£T¥t§SLgl$$J 
15 (333mg) £$#&^M»£LT#fc 0 

<^2E#!I 72> 

2 - t - 7h^^M-;i/75y-2-xh^>AM-;i/-5-[4- (3 

MiQ|8 W 0 V^ NHBoc 


20 33 <Dtt&m (l.OOg) £*&ft*^> (30mL) fc»fl?U m— i'DD 

iflsfifmsK (6iomg) ^ip^^fcT6BtFfl^tyco mmzim^pcmm^. 
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^?h^77>f- (^U-> : »X^;l/= 1 : 1) fclflbfc. itf)#J 
(610mg) *&&mft%ltLT%rco 
5 'H-NMR (400MHz, CDC1 3 ) <51.24(6H, t, J=7.3Hz), 1 . 42 (9H, s), 1. 47-1. 56 (2H, 
m), 2.34C2H, br), 2.64(2H, t, J=7.8Hz), 3. 04 (3H, s), 4. 18-4. 26 (4H, i), 
5.95(1H, br), 6.95(2H, d, J=8.8Hz), 7. 17(2H, t, J=8.8Hz), 7. 20-7. 30(3H, 
m), 7. 47-7. 52 (2H, m), 7.62(1H, d, J=8.8Hz). 

<mmm w> 

10 2 - t -7h*is*)ltf~)V7$J-2 -Xh^^Jl/fc;i/-5-[4- 

COzEt 

mffiM 62 (7Mb£$l (1.50g) *mt*?-V> (80mL) fc»#U O'C^T, 
m-^DDii^S#m (450mg) £'>»1* Oin^fc. IMfcTlBm £2tfcT 

= 1:1) fcTMbfeo gtfJt/ (1.10g) ^ffeiWibTiifc. 
'H-NMR (400MHz, CDC1 3 ) 5 1. 18-1. 21 (6H, m), 1.40(9H, s), 1.44-1. 52 (2H, m), 
20 2.30(2H, br), 2.66(2H, t, J=7.3Hz), 4. 14-4. 22 (4H, m), 5.9K1H, br ), 
7.27(2H, d, J=8.3Hz), 7.56(2H, d, J=8.3Hz), 7.59(1H, t, J=8.3Hz), 
7.69 0H, d, J=8.3Hz), 7.78(1H, d, J=8.3Hz), 7.95(1H, s). 

<mmm n> 
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2 - t -?h*?/*l)\'tf-)V7* J - 2 -Ih + i/JdW-JH 5 - [4 - 


NHBoc 



FABMS : 600 ([M+H] + ). 

'H-NMR (400MHz, CDC1 3 ) 6 1. 18-1. 22 (6H, m), 1.4K9H, s), 1. 46-1. 50 (2H, m), 
2.3K2H, br), 2.45(3H, s), 2. 66 (2H, t, J=7.3Hz), 4. 14-4. 22 (4H, m), 
5.920H, br s), 7.27(2H, d, J=7.8Hz), 7. 48 (1H, s), 7. 55 (2H, d, 
J=7.8Hz), 7.62 0H, s), 7.70(1H, s). 

<mmm n>mmm 9 mm&fc 

5 -[4- (3, 5 - tfx h^Ma^f^i/^^) 7xn;i/]-2- 



NHBoc 
C0 2 Et 

C0 2 Et 
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'H-NMR (400MHz, CDC1 3 ) <51.24(6H, t, J=7.3Hz), 1.430H, s), 1.47-1. 58 (4H, 
m), 2.36C2H, br s), 2.66(2H, t, J=7.3Hz), 4. 18-4. 26 (4H, m), 5.96(1H, 
br s), 6.96C2H, d, J=8.3Hz), 7.20(2H, d, J=8.3Hz), 7.36(2H, s), 
7.55 0H, s). 

5 <mmm 76 n> 

2- t y- 2 -[2-^DD- 4- (3-bV7)\s 

tD^5 1 Jl/7x^t) 7xZJH^DEJ|/-l, z-7un>i?-*-)V (m 

mm 76) 


10 Rtf, 2- 1 -^h+v^;i/^-;u7$y-5 -[2 -^DO-4- (3~h 
'J7Mn^^7i^ft) 7xn;i/]^>^>- l-^— ;K^WJ77) 


HJg^KD^tl (1.87g) STHF (30mL) 0 X:\ZXfflfcT7km 

ik*VmV?-V& (675mg) ^in^fco 3I£^£X*/-;1/ (5mL) SiP^., ^ 

gtecLfc. SSC 10%£x>^*£ftl*.pH3 ll&X^HCTjfttHL 
= 1:1) fc*c»«U (l.iog) , (o.27g) 

mmm 76 ©^«> 
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FABMS : 520 ([M+H]*). 

'H-NMR (400MHz, CDC1 3 ) <51.43(9H, s). 1. 62-1. 65(4H, m), 2.72(2H,br), 

3.3K2H, br), 3. 57-3. 62 (2H, m), 3. 81-3. 85 (2H, m), 4.93 0H, s), 7.20- 
7.27(3H, m), 7. 38-7. 55 (4H, m). 

mmm 77 oft&m) 

FABMS : 490([M+H] + ). 

'H-NMR(400MHz, CDC1 3 ) <51.44(9H, s), 1. 63-1. 73(4H, m), 2. 72-2. 78 (2H, m), 
3.57 0H, br), 3. 68-3. 70 (2H, m), 4.6K1H, br s), 7. 20-7. 22 (2H, m), 
7. 39-7. 55 (5H, i). 
<^»J78~184> 
^»J2~68, .70-74 0flr&«*/flV>. ±bBH»J 76 fclfl«&2ri*fc«fc'3T 

g8^&iio \z^-tik&n&i$ L/feo 
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<H»J185> 

5- [4- (3-^>3?^'>7i;*'» -2-^DD7i-JW-2-t 



^Jgfll 146 ©flj&fb (720mg) §T-feh-hU;p (20mL) \Z®ML Ag,0 
(1.85g) , Mel (3 mL) *3lPA«aiteT7 HWW»b&. -fe^-f hfctifi^ tit 

1) fcT»8bl»«l (310mg) £&*&i&«#l£LT#fc. 
FABMS: 556 ([M+H] + ). 
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'H-NMR (400MHz, CDC1 3 ) <51.43(9H, s), 1. 48-1. 81 (4H, m), 2.68(2H, t, 
J=7.8Hz), 3.33(1H, d, J =8. 8Hz), 3.36(3H, s), 3.570H, d, 8.8Hz), 
3.65(2H, d, J=6.8Hz), 5.03(2H, s), 5.10(1H, br s), 6. 59-6. 62 (2H, m), 
6.740H, dd, J=8.3, 2.4Hz), 6.840H, dd, J=8. 3, 2.4Hz), 7.00OH, d, 
J=2.4Hz), 7.15 0H, d, J=8.3Hz), 7.23(1H, t, J=8.3Hz), 7. 33-7. 42 (5H, m). 
<^»J186> 

2- t-^h^>M^JI/7$y-2-^h^^JP-5- [4- (3- 
h'J7MD^f;V7x/^y) 7iZJH^>^>-l-t-Jl' 

NHBoc 
"OH 

*OMe 

FABMS : 484 ([M+H] + ). 

'H-NMR (400MHz, CDC1 3 ) <51.42(9H, s), 1. 48-1. 83 (4H, m), 2. 57-2. 65 (2H, m), 
3.33(1H, d, J=8.8Hz), 3.37(3H, s), 3.580H, d, 8.8Hz), 3. 62 (2H, br s), 
5.07OH, br s), 6.94(2H, d, J=6.4Hz), 7. 10-7. 21 (4H, m),7.30(lH, d, 
J=7.8Hz), 7.40OH, t, J=7.8Hz). 

4- [4- (3-^>^^'>7x^t) - 2-^DD7xZJH7ntf 
;i/-4- bFD^^-2-Wl/'Jy;> 
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£1609 128 tiDftftft (3.3 Og) STHF (8O1L) O , CfcT60%7X 
#ffctf-HJ£A (600mg) ^OWiWZX 24 B#TO^b7c e MJfc&fc: 

5 +)-> : 0^X?;i/= 1 : 1 ^fcSEMX^KD^.) KlT*itgiU ilfttl (2.37g) 

'H-NMR (400MHz, CDC1 S ) 6 1. 63-1. 72 (4H, m), 2.74(2H, t, J=6.8Hz), 3.5K1H, 
d, J=11.2Hz), 3.58(1H, d, J=11.2Hz), 4. 09 (1H, d, J=8.8Hz), 4.24(1H, d, 
J=8.8Hz), 5.02(2H, s), 5.28(1H, br s), 6. 87-6. 90 (1H, m), 6. 94-7. 00 (2H, 
10 m), 7.09-7. 16 (2H, m), 7. 22-7. 52 (7H, m). 
<£»J188> 

4- [4- (3-^>v;l/^+'>7^x;i/^) -2- : ?a07x^]7 e Dlf 
)V-4- 3^K^^-2-^1t-^U^/> 


15 IMnmmWKDik&W (2.37g) OfcfUv^ (30mL) ISl:p-bJH>7 
U U H (1. 33g) ZMZ-lg^ZT 24 l$fHJ, 60<C KITS Sfc5 R^fM 

20 >i?X7.x;l/# (2.14g) &Mfi?ft^i:bT#ybo Z\<D7>)l*>M^ : rJV 
(2.14g) £7-feh> (20mL) fc»#U Htfflrt-HJ^A (2. 55s) Sin** 



WO 2004/074297 PCT/JP2004/001783 

(1.47g) bm/co 
•H-NMR (400MHz, CDC1 3 ) (5 1. 59-1. 65 (2H, m), 1.83-1. 89 (2H. m), 2.75(2H, t, 
5 J=7.8Hz), 3.3K2H, s), 4- 19 (1H, d, J=9.3Hz). 4.2K1H, d, J=9.3Hz), 
5.02C2H, s), 5. 13 OH, br s), 6.880H, dd, J=7.8, 2.0Hz), 6. 94-7. 00 (2H, 
m), 7.1K1H, d, J=7.8Hz), 7.16(1H, dd, J=7.8, 2.0Hz), 7. 22-7. 41 (7H, m). 

<mmm m> 

4- [4- (3-^>»+'>7i-m) -2-^DD7i-JH^nlf 
10 )V-4- 2 -ttWVi?/> 



±ftmnmm<D4k&v>> (i.47g) &thf csobl) (2ioig) 
15 (1.27s) zm&mvtwthxmzo 

FABMS: 514 ([M+H] + ). 

'H-NMR (400MHz, CDC1 8 ) 6 1. 62-1. 77 (4H, m), 2. 17(3H, s), 2.680H, d, 
J=13.2Hz), 2.74(2H, t, J=7.3Hz), 2.78(1H, d, J=13.2Hz), 4.15(1H, d, 
J=9.0Hz), 4.20(1H, d, J=9.0Hz), 5.03(2H, s), 5.22(1H, br s), 6.87- 
20 6.90(1H, m), 6. 93-6. 97 (2H, m), 7. 10-7. 17 (2H, m), 7. 22-7. 41 (7H, m). 
<^»J190> 
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5- [4- (3-^>^W->7i^5 L t) -2-^dD7x-JH-2- 


±mmMMm®4k&W) (1.27g) &7-th~hVfr (20mL) Kl»#U Boc 2 0 
5 (1.09e) , V*?)V7$y tfU^> UOOmg) *JP^»KlT 30 $H»#Lfc. 

M=4 : 1) fcTtt«bN-Boc-**1^USV># (1.48g) fc&fiilH^ 
iltifc. t©t>©*^^/-;V (20mL) fc»A?U KK-feS'tfA (410mg) 

7A^07h^77^- (^f>:»l=2 : 1) fcT«f«bi«* 
(1.28g) SlfiWIibTllfc. 
FABMS: 588 ([M+H] + ). 

'H-NMR (400MHz, CDC1 3 ) <51.43(9H, s), 1.51-1. 66 (3H, m), 1. 82-1. 85 (1H, m), 
15 2.15C3H, s), 2. 69C2H, t, J=7.3Hz), 2. 75 (1H, d, J=13.4Hz), 2.90(1H, d, 
J=13.4Hz), 3. 69-3. 70 (2H, m), 4.02(1H, br), 4.990H, br s), 5. 02 (2H, s), 
6. 86-6. 94C3H, m), 7. 12-7. 17(2H, m), 7. 21-7. 41 (7H, m). 
<H»J191> 

5- [4- (3-^>^l/^'>7z;^>') -2-^PD7zZJW-2- 
20 t -7 h*i'%)V-#~)l'7 S ~ 2 - t -7*W7iZJk>n^y^fJK> 
1 
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!iPh 2 tBu 


mrnMmvik&ya (3. 25g> &dmf (isbl) \zmm v t^x^ 

)V7%> (10. 5mL) > t-BuPhjSiCl (1.73g) Sin*., ttaiCT8fclWti*b&. 

A^DTh^77^- : mmx?-)V= 7 : 1) fcTttSUBW* 

(1.64g) $ifiWl3ilT#L 
'H-NMR (400MHz, CDC1 3 ) 5 1. 06(9H, s), 1.43(9H, s), 1. 49-1. 82 (4H, m), 
2. 66 (2H, t, J=7.8Hz), 3.54(1H, d, J=10.3Hz), 3. 65-3. 67 (2H, m), 3.74(1H, 
d, J=10.3Hz), 5.03(2H, s), 5.05OH, br s), 6.59(1H, dd, J=8.3, 2.4Hz), 
6.63 0H, t, J=2.4Hz), 6. 74(1H, dd, J=8. 3, 2.4Hz), 6.82(1H, dd, J=8. 3, 
2.4Hz), 6.99(1H, d, J=2.4Hz), 7.10(1H, d, J=8.3Hz), 7.23(1H, t, 
J=8.3Hz) , 7.31-7.45 01H, m), 7. 61-7. 64 (4H, m). 

<mmm m> 

5- [4- (3-^>^t^>7x;^y) -2-^OD7x-JV]-2- 
t -7 h*i/% )l#~)V7 ^ / - 2 - t -7'W7i3^n^'>^fJK> 
91— )V 



±unmwm vfc&w (940m g ) sdmf (ioid -^DAmtf 

U^-^A (800mg) &toX.im\Z.TW#mmVito EJfcttfcjJcSJnfcSBK 
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9^=3 : 1) fcT«f»U Sttft (710v) *«fitt««iUT#fc. 
'H-NMR (400MHz, CDC1 3 ) 6 1. 01 (9H, s), 1.44(9H, s), 1.49-1. 73(4H, m), 
2.64(2H, br s), 3.84(1H, d, J=10.3Hz), 4.13(1H, d, J=10.3Hz), 5.03(2H, 
s), 5.430H, br s), 6. 58 OH, dd, J=8.3, 2.4Hz), 6.62 0H, t, J=2.4Hz), 
6. 74 OH, dd, J=8.3, 2.4Hz), 6. 82 OH, dd, J=8.3, 2.4Hz), 6.99(1H, d, 
J=2.4Hz), 7. 08 OH, d, J=8.3Hz), 7. 23 OH, t, J=8.3Hz), 7. 30-7. 43(1 1H. 
m), 7. 56-7. 64 (4H, m), 9. 36 OH, s). 

<mmmm> 

5- [4- (3-^>S?mJ'7xrM i t) - 2-^DD7i-J|/]-2 



-imzxmttJ-Vy (20mL) O^lfU^^nUH O.OmL) «FttfcDM 
SO (1.7mL) (Omt^J-Vy OOmL) jgSteflJA&Sk *ifi0l 129 ©fb£«l 
(5.59g) omttJ-Vy (20mL) JSttSiTFl/fc. 15 h U X<?)V7$ > 
(7.2mL) £in*.&. #fti^2l$W«#U %J&mZ7k%to%.WMx ; ?)VVM 

7^D?h^77^- {s\*D-> : ffflftx^l^ 3 : 1) fcTllUbiWW 
(4.75g) *«H6tt««ibTl»&. 
'H-NMR (400MHz, CDC1 S ) <51.44(9H, s), 1. 60-1. 74 (3H, m), 1.96 (1H. br), 
2. 72-2. 77 (2H, m), 4.28(1H, br), 5.02(2H, s), 6. 87-6. 95 (3H, m), 7.10- 
7.16(2H, m), 7. 23 OH, t, J=7.8Hz), 7. 28-7. 52 (5H, m), 9. 58 OH. s). 
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<mnw i94> 

5- [4- (3-^>5?Wi/7i-;kft) -2-^PD7x-jl/]-2 



C0 2 Et 


5 TMtft^HJ^A (242mg) §DMF (5mL) £}g$U VX.^)V^)V^U 
>tlXfJl/ (0. 956mL) ^ilJ*. 30 MmWLtCo ^nH#ti 252 0{fc^ 
(2.50g) 0DMF (5mL) *ttSJq^. 1 (#Mfl|#L;fc. EJfctt&7)a?*RU 

10 |»X^;P = 20 : 1 - 10 : 1) T?*MSU BW« (2.74g) £3$&ilM#t&£ 
MS (EI) : 540 ([M] + ). 

'H-NMR (400MHz, CDC1 3 ) <51.23(6H, t, J=7.3Hz), 1. 40 (3H, s), 1. 52-1. 60(2H, 
in), 1.91-1.95(2H, m), 2. 70 (2H, t, J=7.9Hz), 4.16(4H, q, J=7.3Hz), 
15 5. 02 (2H, s), 6.86-6. 94(3H, m), 7. 11-7. 14(2H, m), 7. 20-7. 24(1H, m) , 
7. 31-7. 40 (6H, m). 

<mmm i95> 

5- [4- (3-^>^t*>'7xr.J^t) - 2-^DD7xXJH-2 
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MS (EI) : 554 ([M] + ). 

'H-NMR (400MHz, CDC1 3 ) <5 0. 80 (3H, t, J=7.3Hz), 1.22(6H, t, J=7.3Hz), 
1.45-1. 53(2H, m), 1. 89-1. 97 (4H, m), 2. 70 (2H, t, J=7.3Hz), 4. 16(4H, q, 
J=7.3Hz), 5.02(2H, s), 6. 86-6. 94 (3H, m), 7. 11-7. 16 (2H, m), 7.20- 
7. 24 (1H, m) , 7. 31-7. 40 (6H, m). 

<mmmm> 

4- [4- (3-^>W^'>7i-W) - 2-;7DD7x-JH-2 



C0 2 Et 


317 <Dik&m*mw mum 194 tmmzR^^Bmm^n^ 

MS(EI) : 526 ([M] + ). 

'H-NMR (400MHz, CDC1 3 ) <51.27(6H, t, J=7.3Hz), 1.52(3H, s), 2. 10-2. 14 (2H, 
m), 2. 65-2. 69 (2H, m), 4.20(4H, q, J=7.3Hz), 5.02(2H, s), 6. 86-6. 96 (3H, 
m), 7.15(2H, s), 7.23(1H, t, J=8.0), 7. 31-7. 41 (6H, m). 

<mmm i97> 

4- [4- (3-^>^V^y7x^W) - 2-^DU7i^W - 2 
-X b^v^Jl/tfx;!/- 2 -IfJWl^ 
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317 ©flS^fcfcJBVi, ^MM 195 

MS (EI) : 540 ([M] + ). 

5 'H-NMR (400MHz, CDC1 3 ) <5 0.82(3H, t, J=7.3Hz), 1.17(6H, t, J=7.3Hz), 

1.93(2H, q, J=7.3Hz), 1. 98-2. 02 (2H, m), 2. 45-2. 51 (2H, m), 4.13(4H, q, 

J=7.3Hz), 5.10(2H, s), 6. 92-7. 01 (3H, in), 7.2K1H, dd, J=8.0, 1.9Hz), 
7. 30-7. 41 (8H, m). 

<mmm m> 

10 5- [4- (3-^>^t*">7x^t) - 2-^OD7i^W-2 



.C0 2 H 


C0 2 Et 

mmmmo\^m (2.74g) £x^/-;p domD tkk^u^ 

A (330mg) WCH-®M&Lrco EJ&tt&*T!*&&U 2mol/Li&^£ 

15 ttAfcOSttKxS^TJfflffibfc. SH*x5SNJ^S&fD*^TifeV^ &zfcfllE& 

(^\^U-> : StSIXfjl/ = 10 : 1 -* 2 : 1) 7»«U SWtt (2.38g) * 

MS (EI) : 512 ([M] + ). 
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'H-NMR(400MHz, CDC1 3 ) <51.26(3H, t, J=7.3Hz), 1.47(3H, s), 1. 53-1. 62 (2H, 
m), 1.92-2.03(2H, m), 2.7K2H, t, J=7.9Hz), 4.22(2H, q, J=7.3Hz), 
5.02C2H, s), 6.87-6.94(3H, m), 7. 10-7. 14(2H, m), 7. 21-7. 25(1H, m) , 
7. 31-7. 40 (6H, i). 

<mmmm> 

5- [4- (3-^>^M*^7i-JVft) - 2-^D07x-JW-2 



MS (EI) : 526 ([M] + ). 

'H-NMR (400MHz, CDC1 S ) 5 0.84 (3H, t, J=7.3Hz), 1.28(3H, t, J=7.3Hz), 
1. 42-1. 59(2H, m), 1. 85-1. 95 (2H, m), 2. 00-2. 13(2H, m), 2. 66-2. 70(2H, m), 
4. 23-4. 31 (2H, m), 5.02(2H, s), 6. 86-6. 94 (3H, m), 7. 08-7. 15 (2H, m), 
7. 21-7. 25 (1H, m) , 7. 30-7. 40 (6H, m). 

<mmm 2oo> 

4- [4- (3-^>^l/^^>7i-Mt) -2-^007xX;l/]-2 
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MS (EI) : 499 ([M] + ). 

'H-NMR (400MHz, CDC1 3 ) « 1.30C3H, t, J=7.3Hz), 1.57(3H, s), 2. 11-2. 19 (2H, 
n), 2.69(2H, t, J=8.5Hz), 4.24(2H, q, J=7.3Hz), 5. 02 (2H, s), 6.87- 
6.96(3H, m), 7.14(2H, s), 7.23C1H, t, J=8.0Hz), 7. 31-7. 40(6H, m). 
<3Wt«201> 

4- [4- (3-^>'?M+*>7i^t) -2-^DP7i-JW-2 



^JS0>J 197 ©'ffc'&*SfflVi, m&W 198 &K&fcEJfc$i2:iW4&*»tf*6illl 

•H-NMR (400MHz, CDC1 3 ) (5 0. 90(3H, t, J=7.3Hz), 1.33(3H, t, J=7.3Hz), 
1.94-1. 99 OH, m), 2. 05-2. 12 (1H, m), 2. 19-2. 24(2H, n), 2. 59-2. 64(2H, m), 
4. 20-4. 31 (2H, m), 5.02(2H, s), 6. 87-6. 94 (3H, m), 7. 09-7. 14 (2H, m), 
7.230H, t, J=8.0Hz), 7. 29-7. 40 (6H, m) . 

<mmm 202> 

5- [4- (3-^>^t+">7i-^t) -2-^DD7x-JH-2 
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NHC0 2 Me 


C0 2 Et 


mMmmoit^ (2.38g) £^>i?> (20mL) HJX^;KT5 
> (0.711mL) tDPPA (LlOmL) fcflQ*., ^i&T 10 ttfMW&MMZli 1 

i$M3o#iHj«#Lfc. i:nfc**/-;p (3.76mL) &zo&m>vxmx.> - 

5 «#bfeo Rj&«*#Ttf|KRU ffBtX^-CJAfflflfc, IHftX?MI'j|«ftftft 

^D7h^77>f- (^\+1t> : IfflfcX^ = 20 : 1 - 5 : 1) T!»»U 
Stttt (2.04g) SJMSifttt«^LTflfc. 
MS (EI) : 541 ([M] + ). 
10 'H-NMR (400MHz, CDC1 3 ) <5 1.24(3H, t, J=7.3Hz), 1. 36-1. 40 (1H, m), 1.54C3H, 
s), 1. 56-1. 65 (1H, m), 1. 80-1. 87(1H, m), 2.28(1H, m), 2. 65-2. 69(2H, m), 
3.63(3H, s), 4. 15-4. 22 (2H, m), 5.02(2H, s), 5.6K1H, br s). 6.86- 
6.94(3H, in), 7. 09-7.1 5 (2H, m), 7. 20-7. 24 (1H, m) , 7. 31-7. 40 (6H, m). 

<mmm 203> 

15 5- [4- (3-^>^W^>7i-JW) - 2 -^OD7xX;H - 2 


mmm m <Dit^^m^mmm 202 tmmzRm^Bm^n^m^m 

20 MS (EI) : 555 ([M] + ). 



C0 2 Et 
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'H-NMR (400MHz, CDC1 3 ) <5 0.74(3H, t, J=7.3Hz), 1 . 24 (3H, t, J=7.3Hz), 

1. 28-1. 32C1H, m), 1. 57-1. 58(1H. m), 1. 70-1. 84(2H, m), 2. 34-2. 44(2H, m), 

2. 62-2. 72 (2H, a), 3.63(3H, s), 4. 16-4. 22 (2H, m), 5. 02 (2H, s), 5.78(1H, 
br s), 6. 86-6. 94 (3H, m), 7.08-7. 15 (2H, m), 7. 20-7. 24 (1H, m) , 7.31- 
7.40(6H, m). 

<*WJ 204> 

4- [4- (3-^>^mS/7x-;W) -2-^un7xrJH-2 



NHBoc 


C0 2 Et 

«?!l200 ©fc^*/Bv>**/-;P©*»:h<)ic t -t^z-^^jbu 
nmm 202 iiwi^^s^-&gw%«^«tiiUT#fc. 

FABMS: 569 ([M+H] + ). 

'H-NMR (400MHz, CDC1 3 ) . <5 1. 29 (3H, t, J=7.3Hz), 1.46(9H, s), 1.58(3H, s), 
2.10(1H, td, J=13.0, 4.9Hz), 2. 41 (1H, br), 2.53(1H, td, J=13.0, 4.9Hz), 
2.670H, td, J=13.0, 4.9Hz), 4. 19(2H, q, J=7.3Hz), 5.02(2H, s), 
5.46(1H, br s), 6. 86-6. 94 (3H, m), 7. 08-7. 15 (2H, m), 7.23(1H, t, 
J=8.0Hz), 7. 30-7. 40 (6H, m). 

<rnmm 2os> 

4- [4- (3-'<>P)l**>'7x.-)V : 3 L *) -2-^D07i-JH-2 
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NHC0 2 Me 


C0 2 Et 

MS (EI) : 541 ([M] + ). 
5 'H-NMR (400MHz, CDC1 3 ) <5 0.77(3H, t, J=7.3Hz), 1.30(3H, t, J=7.3Hz), 

1.75-1. 80 (1H, m), 2. 05-2. 15 (1H, m), 2. 36-2. 49 (2H, m), 2. 59-2. 68 (2H, m), 
3.66(3H, s), 4. 11-4. 27 (2H, m), 5. 02 (2H, s), 5.87(1H, br), 6. 86-6. 93 (3H, 
in), 7. 08-7.1 4 (2H, m), 7.220H, t, J=8.0Hz), 7. 30-7. 40 (6H, a). 
<IH»J 206> 

10 5 -[4- (3-^>>?JI/^>7x-W) -2-^DP7xrj|/]-2 
hfrSslJJVtf—fryS /-2-^)V^>^>- 1 -Or-))/ 



mmm 202 oi^m^m^mmm n tmrnz^^Bm^M^m^mt 

15 MS (EI) : 499 ([M] + ). 

'H-NMR (400MHz, CDC1 3 ) <51.18(3H, s), 1. 57-1. 84 (4H, m), 2.71 (2H, t, 

J=7.3Hz), 3. 59-3. 69 (3H, m), 3.63(3H, s), 4.71(1H, br s), 5.02(2H, s), 

6.86-6.94(3H, m), 7. 13-7. 17(2H, m), 7. 21-7. 25 (1H, m) , 7. 30-7.41 (6H, 
m). 
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<ll«J 207 £cktf 208> 

(+) , (-) -5 -[4- (3-^>m*->7x^t) -2 

- # d a 7i^] - 2 - * H^>>*;i/#^;i/7 / - 2 - *^)V^>5> > - 1 

*U-> : <V^D/V-;P = 70 : 30, jRI£&£ : UV 254nnk %j£ : 
3mL/min) Tft#4HSILfc. 

W*ffi«^S [a]"-° D +15° (C = 1,0, #PD#;WO ©flj&* (ftlfi 
^1 207) ft, 

3fc£ttlffi##>& [a]"- 7 D -12° (C = 1.0, #DD*;WO 0fl3^« (HJg 
208) ft#&. 
<H«J 209> 

5 -[4- ( 3 - ^>^t+'>7x=;i^t) - 2 -i?OD7i-JW - 2 



n«j 203 <Dit&w*m^nmM 76 tra«ifcsjes#s»«iftisiaifiaiitt« 

MS (EI) : 513 ([M] + ). 

'H-NMR (400MHz, CDC1 3 ) <5 0.83(3H, t, J=7.3Hz), 1. 51-1. 73(6H, m), 2.70 

(2H, t, J=7.3Hz), 3. 63(3H, s), 3. 65-3. 70 (3H, m), 4.63(1H, br s), 

5.02(2H, s), 6. 86-6. 94 (3H, m), 7. 12-7. 17 (2H, m), 7. 20-7. 24 (1H, m) , 
7. 30-7. 40 (6H, m). 

<nnm2io&&zs2n> 
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(+) , (-) -5 -[4- (3-^>^Wy7xzm) -2 

mmm202<D^m^mm^u-7hcfyy^'- (^jh^uod, 

5 > : -rv^n/NV-;i/ = 60 : 40, : UV 254ni, gftjg : 3mL/min) 

M$ffig&#^£> [a]"- 6 D +14° (C = 1.0, £OO*;k£0 <Z>&fi?fcfttl 
(^»J210) 

«tHg&#^e> [a] 257 D -15° (C = 1.0, ^ODtIn^A) 
10 (H^J211) £#fco 
<^»J212> 

4- [4- (3-^>^l/t+y7i-Mt) -2-^OD7x-JW-2 



15 Uilffcfll 204 ©^tl^fflV^^J 76 tl^1i(c:SJi&$ii-@^^*fe^#l<i: 
MS (EI) : 527 ([M] + ). 

'H-NMR (400MHz, CDC1 3 ) <51.25(3H, s), 1.44(9H, s), 1.82(1H, td, J=13.0, 
4.9Hz), 2.06(1H, td, J=13.0, 4. 9Hz)., 2. 65-2. 80(2H, m), 3. 66-3. 74(2H, 
20 m), 4.68(1H, br s), 5.02(2H, s), 6. 86-6. 94 (3H, m), 7. 15(2H, s), 
7.23 0H, t, J=8.0Hz), 7. 32-7. 40 (6H, m). 
<H»J213^J:rX214> 
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(+) , *J;tf (-) -4- [4- (3-^>^Wy7i-^t) - 

2—^7 nuy x-;W - 2 - t - ? h 5 / - 2 - * > 
- 1 ;w 

5 tf> : X*/-;P = 85 : 15, : UV 254nm, ftS : 3mL/min) Tt£ 

mmm&ftfrz [av s \u.6° cc = 1.0, ^dd$m) otfittttii 

(HSS0O213) 

[a] 2M „ -2.2° (c = l.o. £nn#;kk) ©fcfiiftttto 

10 (^»J214) 

<nmm2i5> 

4- [4- (3-^>^l/t+'>7z^t) -2-^DD7i-JW-2 



15 h»j 205 (Dit^m^m^mmm n tmmizRfo'Zikumm&m&mftwt 

MS (EI) : 499 ([M] + ). 

'H-NMR (400MHz, CDC1 3 ) <5 0.94(3H, t, J=7.3Hz), 1. 69 (2H, q, J=7.3Hz), 

1.80-1. 94 (2H, n), 2. 62-2. 75 (2H, n), 3.65(3H, s), 3.77(3H, m), 4.770H, 

20 br), 5.02(2H, s), 6. 86-6. 95 (3H, m), 7.16(2H, s), 7.23(1H, t, J=8.0Hz), 
7. 32-7. 41 (6H, m). 
<H»J216££7J217> 
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( + ) , (-) -4- [4- (3-^>^M*^>7i-Ht) - 

2 - ^ p o7x-jH - 2 -x^;w- 2 - ^ h^->*;^r;i,7 $/^>-i 

mmm 215 213 &&z$ 214 £;s!^©#ifc&mcT^#i!i 

5 ufe. 

m®ttiWAfrt> [a] 25 - 6 ,, +n.r (C = 1.0, i'DU^A) <£>M6ffi$tJ 
(H»J216) 

'&mtti&ftfr*> [a] J6 -' D -9.67° (C = 1.0, ^□nW) 
(*»J217) £#fc 0 

10 <nmm 2is> 

5 -[4- (3-^>yA^y7x^ft) - 2 DD7x-JW - 2 

-7*h+s/7jM^75 ; - 2 -x^;k>^ > - 1 -3r—)V 



mmm 199 ofb^ti^fflvi t - 7*^ ^ ; - ji/o^t) o nii 
15 mmm 203 tmm\zKjfcz&t£&. mmm n tmrnizmTtvum^m^m^: 

MS (EI) : 555 (M + ). 

■H-NMR (400MHz, CDClj) 50. 83(3H, t, J=7.3Hz), 1.42(9H, s), 1. 55-1. 72(6H, 
m), 2.70(2H, t, J=6.7Hz), 3. 64-3. 66 (2H, m), 4.49(1H, br s), 5. 02 (2H, 
20 s), 6. 82-6. 95 (3H, m), 7. 12-7. 17 (2H, m), 7. 20-7. 25 (1H, m) , 7.30- 
7.4K6H, m). 
<H»J219> 
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4- [4- (3-^>^M^->7x^m) -2-^OQ7x^]-2 



126 oit^m u.oog) ^mc^vy (ioom-) 

otr;i/x^75> (1.541L) ot:\zx* b**3Mi^DU K 

(710mg) £?jfTL£. BitJm fc7k*Kfom\Zto%.BMx.?Mz 

D-7h^77^ (^>:»ilfJ1^2 : 1) £T#S§i!Lil$tJ 
(2.60g) LT#fc 0 
'H-NMR (400MHz, CDC1 3 ) <51.45(9H, s), 1. 90-2. 00 (2H, m), 2. 68-2. 78 (2H, m), 
3.39C3H, s), 3.540H, d, J=9.8Hz), 3.77(2H, d, J=6.1Hz), 3. 79 (1H, d, 
J=9.8Hz), 3.99QH, br), 4.65(2H, s), 5.02(2H, s), 5.20(1H, br s), 
6. 86-6. 94 (3H, m), 7. 13-7. 17 (2H, m), 7. 22 (1H, t, J=8.0Hz), 7. 31-7. 40 (6H, 
id). 

<§l«J 220 &tf 221> 
( + ) , (-) -4- [4- (3-^>>?M^^7xzm) -2 

-^on7xn;n-2- t -7Y*yts)Vi£~)VT*J - 2-* h^tf-JV 

1j-> : X^/-^ = 85 : 15, Mfe$L& : UV 254nnK ^ : 3mL/min) Tft 
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221) £#fco 

<H»J 222> 

5 -[4- (3-^>^W*'>7i^ft) -2-^DD7x^JH-2- 

5 ^ h * -> * ;p#n;pr s / - 2 - ^ h * ^ * ?)V*>? > - 1 - * 


mmm m zm^mmm 219 tnm^m^mn^u^A^tvxmfto 

■H-NMR (400MHz, CDC1 3 ) <51.43(9H, s), 1. 56-1. 68(3H, m), 1. 81-1. 84 (1H, m), 
10 2.67(2H, t, J=7.8Hz), 3.35(3H, s), 3.46(1H, d, J=9.8Hz), 3. 66-3. 68 (2H, 
i), 3.7K1H, d, J=9.8Hz), 4.6K2H, s), 5. 02 (2H, s), 5.07(1H, br s), 
6.87UH, ddd, J=8.3, 2,5, 1.0Hz), 6. 91-6. 95 (2H, m), 7. 12-7. 16 (2H, a), 
7.23(1H, t, J=7.8Hz), 7. 31-7. 40 (6H, m). 

<nmw 223> 

"15 4- [4- (3-^>^**'>7x^W i *) -2-^DD7x-JW-2- 


^OPO(OMe) 2 

*«W219©-fb'&«l (860mg) , B9&fl:ft& (533mg) > tfUv>> (2mL) 
20 te^t^ (2nL) »Sc&0'CteTSfc#T> IS U >» h U * 9^ (0.1 9mL) *M 
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(830mg) UT#fc. 
5 FABMS : 696 ([M+H] + ). 

'H-NMR (400MHz, CDC1 3 ) <51.45(9H, s), 1. 95-2. 03 (1H, n), 2. 08-2. 21 (1H, m), 
2. 69-2. 78 (2H, m), 3.39(3H, s), 3.68(1H, d, J=9.8Hz), 3.74(1H, d, 
J=9.8Hz), 3. 78(6H, d, J=11.0Hz), 4. 22-4. 29 (2H, n), 4.65(2H, s), 
4.970H, br s), 5.02(2H, s), 6.88(1H, dd, J=7.9, 2.4Hz), 6. 91-6. 95 (2H, 
10 a), 7. 14 (2H, s), 7.230H, t, J=7.8Hz), 7. 31-7. 40 (6H, m). 

<mmm 224> 

(_) _ 4 _ [ 4 _ (3-^>yJ^y7i-m) -2-^DD7i- 
;W -2 - t - y , h^yMto75;-2-^ h^^Wl'^S'jWV 

15 mmm 220 mmmm^)^m^±mmmm 223 

[a] M D -3.01° (C = 0.93, #DD*;l/A) . 
<H«J 225> 

( + ) -4- [4- (3-^>»+y7ir.W) -2-^PD7xX 
20 M-2- t -^h^s>^;^-;i/T57-2-^ h^^^^l/^v^^l/- 

HJfifll 221 (&»ffi8R#) SfflV^JB^ 223 fcW«ICff V>ift^£&fiaM£t>£ 

[a] 26 D +1.39° (C = 1.03, ZUUHVVK) . 
25 <£Jfi0j 226> 
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(±) -2-75/-5-C4- O-'O^W^^i-jl'ft) -2- 

# a p 7x-jv] - 2 1 -^-^ 



^^J2O6 0^^I (527mg) £ 5mol/L zkM* U V A*»* (2nD * 
5 7tHD77> (2mL) :fe«ktf**/-;V (3nL) ©JB£»Jfcfc**ll^ 

= 20 :1) T?»«U !«)« (Sling) ***fiifttt»£l'T»fc. 
10 FABMS: 442 ([M+H] + ) .. 
• 'H-NMR (400MHz, CDC1 3 ) <51.04(3H, s), 1. 37-1. 67(4H, m), 2.70(2H, t, 
J=7.3Hz), 3.29(2H, q, J=9.2Hz), 5.02(2H, s), 6. 86-6. 94 (3H, m), 7.12- 
7.17(2H, a), 7. 21-7. 25 (1H, m) , 7. 31-7. 41 (6H, m). 
<SH»J 227> 

15 (+) _ 2 -757- 5 -[4- (3-^>^M+y7x-m) -2- 
i7DD7xn;V]-2-^^;V^>^>- 1 ^ 

7G*#*HB (%) : C 25 H 28 C1N0 2 S • 1/3H 2 0 £LT 

H N 
6.45 3.13 
6.51 3.20 
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[a]»- 2 D +2.0° (C = 1.0. £DU*;kk) • 
<mmm 228> 

(-) - 2-75/- 5 -[4- -2- 

i7 d □ 7i-;W - 2 - ^ f ;k>^ >- 1 - 


7t%ttffim (%) 

: C 25 H 28 C1N0 2 S • 

1/4H Z 0 t bT 



c 

H 

N 


67.23 

6.44 

3.14 

10 mmm 

67.19 

6. 44 

3. 15 


[a] 25 - 6 D -2.6° (C = 1.0, i^UD^M) . 

<mmm 229> 

(+) -5 -[4- (3 -^>i?)V**z/y -2-2UU7X.- 

)V\-2- t --IV^sftMs-hT^J - 1 h*^*^*U;V**5^- 
15 2-*7-)V^>$> 



mmm m o^m uiomg) ^y-th-huji/ domo 

Boc 2 0 (303mg) £Jn*fc&, M£T 3 P#p B TO£b&. 

5 : 1) -zmmis t-7h*z/%)\,tf-)V7$/fti (473mg) %®M&ttlVt®t 
UT#&. ftbtircikG® (473mg) RtflHJWb&J!S (434mg) 
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aoomD \zmm\s> *ftT, mv>mbv*?)\> (0.2051D 
\zmv2mmm&Ltco Rjtsm*#r&imt>* mm^jvxmm^ mm-km 

D?h^77^- (A^+f-> : »»x^;p = 5:1-1:1) nmUlsfct 

zz, mmrn (534mg) *®&mm.®t hX%tc 0 

'H-NMR (400MHz, CDC1 3 ) 6 1.25(3H, s), 1.41 (9H, s), 1. 58-1. 91 (4H, m), 
2.70(2H, t, J = 7.3Hz), 3. 77 (6H, d, 1=11. 0Hz), 3. 96-4. 00 (1H. m), 4.13- 
4.16(1H, m), 4.5K1H, brs), 5.02(2H, s), 6. 86-6. 89 (1H, m), 6.92- 
6.96C2H, m), 7. 11-7. 16 (2H, m) , 7.23 0H, t, J = 7.9Hz), 7. 31-7. 34(2H, 
m), 7, 35-7. 39 (4H, m). 

<mmm 23o> 

(-) -5-[4- (3-^>yM+y7x-JW) -2-^DD7i- 
)V\-2- t -7b*is%)Vtf-)l7$.;- 1 S*:>*X*U;i/**x- 
2 

&»M 228 ©fc£fc&fllK ±f2^»J 229 £ITOfc£jfc3*BW<»fc&3it 

'H-NMR (400MHz, CDC1 3 ) 6 1.25(3H, s), 1.4K9H, s), 1. 58-1. 91 (4H, m), 
2.70(2H, t, J = 7.3Hz), 3. 77 (6H, d, J=11.0Hz), 3. 97-4. 00 (1H, m), 4.13- 
4.170H, m), 4.5K1H, brs), 5.02(2H, s), 6. 86-6. 89 (1H, m), 6.92- 
6.95(2H, m), 7. 11-7. 16 (2H, m) , 7.23 0H, t, J = 7.9Hz), 7. 32-7. 34 (2H, , 
m), 7. 35-7. 40 (4H, m). 
<^WJ231> 

5- [4- (3-^>i?M+y7x-;W) - 2 -£PD7x-;i/|- 2 - 

t -^h^^;vfc;i/T^y-2-^ h^^^jv^^^^jv- i-p^b 
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mmm 222 oi^m^m^m&m 223 tmm\zR^^Bmm^mBm^ 

FABMS : 710 ([M+H] + ). 
5 'H-NMR (400MHz, CDClj) <51.41(9H, s), 1. 57-1. 62(2H, m), 1. 76-1. 80 (1H, m), 
2. 00-2. 05 (1H, m), 2. 70(2H, t, J=7.8Hz), 3.34(3H, s), 3.57(1H, d, 
J=9. 5Hz), 3.65(1H, d, J=9-.5Hz), 3.77(6H, d, J=11.0Hz), 4.12(2H, d, 
J=7. 1Hz), 4. 60 (2H, s), 4.8K1H, br s), 5.02(2H, s), 6.87(1H, ddd, 
J=8.3, 2.5, 1.0Hz), 6.92-7.00(2H, m), 7. 10-7. 16 (2H, m), 7.23(1H, t, 
10 J=7.8Hz), 7. 28-7. 52 (6H, m). 
<^WJ 232> 

6- [4- (3-^>^m->7i^t) -2-i?DD7iZJW-3- 



PO(OEt) 2 


15 ^^U>\d^X-^>mx^)V (940mg) £ THF (5mL) \Z%HMV* 7)V3>%X 
Ts -78*Ct^bfeo dH^, 1. 6mol/L n-BuL-^it>^(2mL) ^Tb 30 

20 (1.71g) £bT#fc. 

FABMS: 660([M+H] + ). 
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'H-NMR (400MHz, CDC1 3 ) 6 1. 29-1. 33 (6H, m), 1.43(9H, s), 1. 54-1. 68 (4H, m), 
2.71-2. 73 (2H, m ), 4. 03-4. 1 1 (4H, m), 4.32(1H, br), 4.47(1H, br), 
5.03(2H, s), 5. 77(1H, t, J=17.7Hz), 6. 60-6. 71 (1H, m), 6.87-6. 96(3H, m), 
7.09-7. 15 (2H, m), 7. 21-7.41 (7H, m). 

5 <mmm 233> 

3-757-6- [4- (3-^>yM+y7i-JW) -2-^UU 



±B^mm 232 (o\^m (3oomg) sacj&T \*%-wt&M** j—ft 

10 (lOmL) fc»#U *»$T!6I*W«#«, ^SMbfco 1»« (250mg) 
FABMS: 560([M+H] + ). 

'H-NMR (400MHz, DMSOd 6 ) 5 1. 16-1. 22 (6H, m), 1. 53-1. 77 (4H, m), 2.68- 
2.69(2H, m), 3.05OH, br), 3. 94-4. 07(4H, m), 5. 09 (2H, s), 6. 13 (1H, t, 
15 J=17.8Hz), 6. 46-6. 55 (1H, m), 6. 89-7. 00 (3H, m), 7. 20-7. 22 (1H, m), 7.29- 
7.4K8H, m), 8.44(3H, br s). 

<mmm 234> 

6- [4- (3-^>v;k**^:7x~;i^:*) -2-^Pn7i-JW-3 

- 1 -^h^s/^;i/^-;i/75yA^5>;^^^>m^x5 i ;i/X7 > -r;i/ 



PO(OEt) 2 


87 


WO 2004/074297 


PCT/JP2004/001783 


mmm 232 <Dtt>&to&mu&%M 125 tmrnizmTtvu^sm^m^m^t 

FABMS: 662([M+H] + ). 

'H-NMR (400MHz, CDC1 3 ) <51.32(6H, t, J=7.3Hz), 1.43C9H, s), 1. 46-1. 82 (8H, 
m), 2.67-2. 73(2H, a), 3.620H, br), 4. 03-4. 13(4H, a), 4. 32-4. 34 (1H. 
br), 5.02(2H, s), 6. 86-6. 95 (3H, a), 7. 10-7. 16 (2H, a), 7. 23 (1H, t, 
J=8.0Hz), 7. 32-7. 40 (6H, m). 

<mmm 235> 

3 -75/ -6- [4- (3-^>^m^7x-JW) 



234 (oi^m^mmm 233 tmmizE^^m^i^mii^^i 

FABMS: 562 ([M+H] + ). 

'H-NMR (400MHz, DMS0d 6 ) 51.2K6H, t, J=6.7Hz), 1. 59-1. 85 (8H, a), 
2.67(2H, br s), 3. 15(1H, br s), 3. 91-4. 01 (4H, m), 5.08(2H, s), 6.88- 
6.99(3H, a), 7. 21-7. 39 (9H, a), 8. 08 (3H, br s). 

<mmm 236> 

2-75/- 5 -[4- (3-^>^m'>7x-W) -2-^PP7x 
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231 (Dtt&Va (500mg) hn h ( 5.mL) ««^T> TMSI 

(o.5mD £*d;l, 3mmmwvtco ®m*mm'&* mm^^^^My^ 

OYh^7^- (7-feh^hU;P : ^K= 1 : 9 , 1:6, 1:3, 1 : 1* 
3:1) fcTttKUBWto (120mg) &J«ef&*i:bT#fc. 
FABMS: 538 ([M+H] + ). 

'H-NMR (400MHz, DMS0d 6 ) 51.60(4H, br s), 2.63(2H, br s), 3. 38-3. 44 (2H, 
m), 3.72(2H, br s), 5.08(2H, s), 6. 87-6. 98(3H, m), 7. 20-7. 38(9H, m). 
Ttmftffim (%) :C J5 H 2S ClN0 6 SP-H 2 0<hLT 

C H N 

frgM : 54.00 5.62 2.52 

MMM : 54. 10 5.37 2. 62 

<mmm m> 

2 -757-4 -[4- (3-^>^;i/^->7xn;V5 i ^) -2-^DD7 



HJgfll 223 CDflS-&**fflV»±B««IH 236 P3*lcff VJ@W*ft*Hi»*i: 
FABMS: 524 ([M+H] + ). 

'H-NMR (400MHz, DMS0d 6 ) 6 1. 77-1. 78(2H, m), 2.71-2. 75 (2H, m), 3.50- 
3.58(2H, m), 3. 76-3. 88 (2H, m), 5.08(2H, s), 6.89 0H, t, J=7.3Hz), 
6. 96-6. 99 (2H, m), 7. 21-7. 38 (9H, m). 
7C*»«f« (%) :C J4 H„ClN0 6 SP<hbT 
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C H N 

ff-^I : 55.01 5.19 2.67 

mmm 54.94 5.26 2.77 

MA 200-20213. 

5 omm 238> 

2-757-5-[2-^nn-4- (3 -h Hn*J/7x=m) 7x^ 

N>PO(OH) 2 

£%0! 236 0^|ftS*^TT3Q:<SaTirfTViB«|«*«lfit»*ibT»fe. 
10 FABMS: 448 ([M+H] + ). 

'H-NMR (400MHz, DMS0d 6 ) 5 1. 54-1. 62 (4H, m), 2. 51-2. 73 (2H, m), 3.37- 
3.4K2H, m), 3. 57-3. 75 (2H, m), 6.62 0H, dd, J =8.0, 1.8Hz), 6.67- 
6.680H, m), 6.75(1H, dd, J=8.6, 1.2Hz), 7. 15 (1H, t, J=8. 0Hz) , 7.27(1H, 
dd, J=8.0, 2.0Hz), 7. 34-7. 36 (2H, m). 
15 7c3f##fM (%) : C lg H 23 ClN0 6 SP • 0. 5H 2 0 h LX 

C H N 
th^li! : 47.32 5.29 3.07 
: 47.06 5.07 3.07 
180-182*0. 

20 <mmm 239> 

(+) -2 -75/- 5 -[4- (3-^>^Vt+^7i-m) -2- 

? p d y x z.)V\ -2-* ?)V^ x * >wt* sxzf-ji 


90 


WO 2004/074297 


PCT/JP2004/001783 



>PO(OH) 2 


mmm 229 <Dit&m*$mm 236 tmu\zE^^Bm^M^B^tvT 

We, 

HR-MSCFAB+) : 522.1255 (-1. 6mmu). 

'H-NMR (400MHz, DMS0d 6 ) 5 1.12(3H, s), 1. 51-1. 65 (4H, m), 2. 64-2. 70 (2H, 
in), 3.66(2H, d, J = 11Hz), 5. 09 (2H, s), 6.9K1H, d, J = 7.3Hz), 6.97- 
7.0K2H, m), 7. 20-7. 24 (1H, m) , 7. 30-7. 42 (8H, m). 
Ttmftffim (%) :C 25 H 29 ClN0 5 PS-l/2H 2 0£bT 


c 

H 

N 

56.55 

5.69 

2.64 

56.40 

5.60 

2.77 


[a]"- 6 D +3.2° (C = 1.0, **?J-)V) . 
M& 207-2101C. 

<mmm 24o> 

(_) -2 -T^y- 5 -[4- (3-^>W+'>7xZMt) -2- 

mmm 228 <D^^m^nmm 236 tmm\zRi&i£&gft®*$k&B*£ t- 

HR-MS(FAB+) : 522.1277 (+0.6mmu). 

'H-NMR (400MHz, DMS0d 6 ) 6 1.12(3H, s), 1. 51-1. 65(4H, m), 2. 63-2. 70 (2H, 
m), 3.67(2H, d, J = 12Hz), 5.09(2H, s), 6. 89-6. 92 (1H, m), 6. 96-7. 01 (2H, 
m), 7. 22-7. 24 (1H, m) , 7. 32-7. 42 (8H, m). 
[a] 23 " D -3.1° (C = 1.0, *$;-)V) . 
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Bfcjft 200-203*0. 

<mmm 241 > 

3-75 7-6- [4- (3-^>^^'>7i-W) -2-^PD 


*PO(OH) 2 
5 

234 ©fc£$l£JBV^J&0iJ 236 «i:TOtS^$-a-B^^^«»*«i: 
FABMS: 506([M+H] + ). . 

'H-NMR (400MHz, DMS0d 6 ) 6 1. 56-1. 72 (8H, m), 2.67(2H, br s), 3. 18(1H, br 
10 s), 5.08(2H, s), 6. 88-7. 00 (3H, m), 7. 21-7. 40 (9H, i). 
Ttmfrffim (%) :C„H z9 ClN0<PS-l/2H,0«i:bT 


c 

H 

N 

58.30 

5.87 

2.72 

58.29 

5.71 

2.80 


mm : 

15 <H»J 242> 

3-75 7-6- [4- (3-^>i?M+>'7i-m) 
7x-JH - 1 



mmm 232 236 tmmzfcjfczvBt®w*m&m*t 

20 UTfffco 

FABMS: 504([M+H] + ). 
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'H-NMR(400MHz, DMS0d 6 ) 6 1. 53-1. 70(4H, m), 2.69(211, t, J=7.3Hz), 3.83- 
3.99(1H, m), 5.12(2H, s), 6.03OH, t, J=16.5Hz), 6.28(1H, d,d,d, 
J=16.5, 10.0, 7.3Hz), 6. 89-7. 01 (3H, m), 7. 20-7. 41 (9H, m). 

<mmm 243> 

4- [4- (3-^>^>Wi/7x-^t) -2-?DD7x-JW-2- 


Hit0!l 126 Oih^mt t-BuMe 2 SiCl tZmffiW 191 £TOtcUTK/fi£i2r#£> 

tutted**, n»!i 223 tmnizKfoz#Bm%*m&mviwtbTmco 

FABMS: 766 ([M+H] + ). 

'H-NMR (400MHz, CDC1 3 ) 50.09(6^ s), 0. 91 (9H, s), 1.45(9H, s), 1.86- 
1.98(1H, i), 2.05-2.1 5 (1H, m), 2.72(2H, t, J=8.6Hz), 3.72(2H, s), 
3.78(6H, d, J=11.0Hz), 4. 17-4. 24(2H, m), 4.780H, br s), 5.02(2H, s), . 
6. 86-6. 95 (3H, m), 7.2K2H, s), 7.23(1H, t, J=7.3Hz), 7. 31-7. 41 (6H, m). 

<nmm 2u> 

4- [4- (3-^>i?Wy7i-;^t) -2-^no7i-JW-2 
- t -7h*i/*l)l#-)V75. J- 2 - 1 Hn+^^^JI/- 1 -5?* 



0P0(0Me) 2 
iitBuMe 2 
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±IB3ft»0! 243 (2.70g) CD THF (30mL) fcttfc 1 mol/L-r h 7 73^1/7 
^A7U*U K-THP»ift (5mL) &im#., IMlfcTll^WjJWUfc. TKfcjJQ* 

5 >=2 : i) m®*m&wm (2.3o g ) tux»fc. 

FABMS: 652 ([M+H] + ). 

'H-NMR (400MHz, CDC1 3 ) <51.45(9H, s), 1. 83-1. 90 (1H, m), 2. 09-2. 17 (1H, m), 
2.7K2H, t, J=8. 6Hz), 3.71-3. 77 (2H, i), 3.79(6H, d, J=11.0Hz), 4.04(1H, 
br), 4. 17-4. 29 (2H, m), 5. 00 (1H, br s), 5. 02 (2H, s), 6. 86-6. 95 (3H, m), 
10 7. 14-7. 15 (2H, m), 7.230H, t, J=7.3Hz), 7. 31-7. 39 (6H, m). 
<$mWU5m* 24 6 > 
(+) » mS (-) -4- [4- (3-^>m*J/7x-m) -2- 

^od7x-;w- 2 - t -:/b^>#;i/fc;i/75 /- 2 - t -ttjvv*?- 

1 5 ±&$mM 244 CD^«f £S5 07K77^- (*5;W1 y # AS-H, 
Mr1r-> : -1* y^O/1/-;i/=8 : 2 , : UV 254ml ^ji : 1 

mL/min) T?3fc*$HWLfc. iW*m»#J&>& [a] 26 D -6.12° (C = 1.0, 
;W ©M^tl miMM2tt) , tH»ffl»^6[a]", +5.79° (C = 1.0, 

©tsfi^tt* (^M 246) 

20 <3tafifd 247> 

(+) -4-[4- (3-^>yW>>7i-m) -2-?PD7x- 
;W - 2 - t - ^ h ^is* )Vtf~)V7 5 y - 1 - 5? * h * * u - 
2-^^;i/^> 
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mm 213 (Dit^m^mmm 223 tmm\z%fai<Kmm$m&teft 

FABMS: 636 ([M+H] + ) . 
5 'H-NMR (400MHz, CDC1 3 ) <51.36(3H, s), 1. 44 (9H, s), 1. 77-1. 82 (1H, m), 
2. 05-2. 15 (1H, m), 2. 68-2. 74(2H, m), 3. 78 (6H, d, J=11.0Hz), 4.01- 
4. OS (1H, m), 4.21-4.25 (1H, m), 4.630H, br), 5. 02 (2H, s), 6.87- 
6.94(3H, m), 7. 23-7. 27 (3H, a), 7. 32-7. 42 (6H, m). 

<mmm 248> 

10 (-) -4 -[4- (3 -^>W+^7i^ft) - 2 -^PP7x~ 

his^i 214 (Dfc&ys&m^nmm 223 traanc^^-friw^s^flfitfttt 

15 FABMS: 636 ( [M+H] + ). 

'H-NMR (400MHz, CDC1 3 ) 6 1.36(3H, s), 1.44(9H, s), 1. 74-1. 82 (1H, a), 
2.05-2. 15 (1H, m), 2. 66-2. 76 (2H, m), 3.78(6H, d, J=11.0Hz), 4.01- 
4.05OH, m), 4.21-4.25 (1H, m), 4.63(1H, br), 5.02(2H, s), 6.86- 
6.95(3H, m), 7. 21-7. 27 (3H, m), 7. 31-7. 41 (6H, m). 

20 <mmm 249> 

(+) -2 -4 -[4- (3-^>yW'>7x^t) -2- 

/7Dn7i^w-2-^f^wx*>t ; eyxxT;p 
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iPQ(OH) 2 


mmm 247 m^m^mw mmm 236 tmrnzK^^Bmrn^m^^. 

FABMS: 508([M+H] + ). 

'H-NMR (400MHz, DMS0d 6 -TFA) <51.29(3H, s), 1. 72-1. 84 (2H. a), 2.7K2H, t, 

J=7.9Hz), 3.87(1H, dd, J=4. 9, lt.OHz), 3.93(1H, dd, J=4.9, 11.0Hz), 

5- 08C2H, s), 6.9K1H, d, 7.3Hz), 6. 96-7. 01 (2H, m), 7.23(1H, dd, J=1.8, 

7.. 9Hz), 7. 29-7. 40 (8H, m). 

[a] 25 - 6 D +15.1° (C = 1.0, 10XTFA in DMSO) . 

7n*5MslHi {%) : C M H 27 C1N0 5 PS • 2/3 CF 3 C0 2 H tVX 



c 

H 

N 


52.10 

4. 78 

2.40 


52.29 

4.75 

2.68 


<mmm 250 

(-) -2 -7$./ -4- [4- (3-^>^W^7i^W) -2-2 

mnm 248 <D4t&w%m^\ nmm 236 iii^^fc^^^gwi&s^^ 

FABMS: 508([M+H] + ). 

'H-NMR (400MHz, DMS0-TFA) <51.29(3H, s), 1. 76-1. 90 (2H, m), 2.7K2H, t, 
J=7.9Hz), 3.87(1H, dd, J=4. 9, 11.0Hz), 3.93(1H, dd, J=4.9, 11.0Hz), 
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5.08C2H, s), 6. 90-7. 01 (3H, i), 7.240H, dd, J=1.8, 7.9Hz), 7.29- 
7. 40 (8H, m). 
[a] u -\ -12.6° (C = 1.0, 10XTFA in DMSO) . 

Ttm^-mm (%) : c 24 h 27 cino 5 ps • 1/2 h 2 o thx 


5 


c 

H 

N 


turn : 

55.76 

5.46 

2.71 


mmm : 

55.77 

5.19 

2.97 


<nnm 251 r&2m> 

(Z) -RZt (E) - 5-[4- (3-^>»^>7iZW) -2- 
10 i7DD7i-JW-3 - t - yh + y*^-JP7$;- 1 -yjV^-U- 1 



127 CD^«U*fflV^lll« 193 tBftfciftby^TkKfrftftfc*, 
^O^lC^IJffl Lfc. 5?^D*7;^O^^U>*S?X^ (1.48mL) ©T 
15 HF (75mL) gjSCh'J^5 : MDDi/7> (l.OmL) £iJn^-7813{CT#£PU 
1.6molA-n-^;PU^^A^U->»« (11.3mL) &»TU 40 fttoWVit. 
±mvrc7)ly £ \i\ t (3.68g)<DTHF(25.0ml)M£ 10#>WT^TU Ot; 

= 10 : 1 - 1:1) T?»«U i«ffl8&#j&>e> Z# (1.70g) &* 
feitiilt, «»tfJ«^6E# (667mg) £«feifltt£LT»&. 
Z#:H«J251 
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FABMS: 664([M+H] + ). 

'H-NMR (400MHz, CDC1 3 ) « 1.31-1.38(61 ■), 1.43(9H, s), 1.88-2. 00 (2H, m), 
2. 69-2. 83 (2H, m), 4. 13-4. 22 (4H, m), 4. 80-4. 90 (1H, m), 5.02(2H, s), 
5. 15-5. 30 (1H, br), 6. 08-6. 30 (1H, m), 6. 87-6. 88 (1H, m), 6. 90-6. 95 (2H, 
m), 7. 11-7.1 5 (2H, m), 7.22 0H, t, J=7.9Hz), 7. 31-7. 39 (6H, m). 
E# : 252 
FABMS : 663 ([M] + ). 

'H-NMR (400MHz, CDC1 3 ) 6 1.34-1. 36 (6H, a), 1.44(9H, s), 1. 82-1. 88 (2H, m), 
2.71-2.78(2H, m), 4. 15-4. 23(4H, m), 4. 60-4. 65 (2H, m), 5.02(2H, s), 
5. 80-6. 00 (1H, m), 6.89(1H, dd, J=1.4, 7.9Hz), 6. 93-6. 95 (2H, m), 7.11- 
7. 17(2H, m), 7.23(1H, t, J=7.9Hz), 7. 31-7. 41 (6H, m). 

<mnm 253> 

(Z) - 3 -YS.J-5-[4- (3-^>^^J/7x~m) -2- 


±^nmm 251 (Dit^m^mw mmw 236 i^^^^-a-awtj^^ 

FABMS: 508 ([M+H] + ). 

'H-NMR (400MHz, DMSd 6 ) 6 1. 78-1. 98(2H, m), 2.69(2H, t, J=7.9Hz), 4.19(1H, 
br), 5.08(2H, s), 5. 47-5. 62 (1H, m), 6.90(1H, d, J=7.9Hz), 6. 97-6. 99 (2H, 
m), 7.20(IH, d, J=7.9Hz), 7. 29-7. 40 (8H, m), 8.67(2H, br). 
MA : 285-288°C. 

7uMftVfm (%) : C M H„C1FN0 4 PS • 13/10H 2 0 t LX 



NH 2 POfOHfe 
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C H N 

IHSffi : 54.25 5. 05 2. 64 

mmm : 54.54 5.49 2.44 

5 (E) -3-Ta/-5-[4- (3-^>^M^->7i^m) -2- 



PO(OH)2 


±fSH»J 252 CD<fb£-$&£/Bl>> H»J 236 £®M\zKjfoZ 

10 FABMS : 508([M+H] + ). 

'H-NMR (400MHz, CDC1 8 ) 6 1. 79-1. 91 (1H, m), 1. 91-2. 02 (1H, m), 2.58- 
2.70(2H, m), 3. 84-3. 98 (1H, m), 5.08(2H, s), 5. 43-5. 62 (1H, m), 6.90(1H, 
m), 6. 95-6. 99 (2H, m), 7. 17-7. 38 (9H, m), 8.68(2H, br). 
: 288-290'C. 

15 <^JSM 255 ^«ttK 256> 

(z) -ms (e) -6 -[4- (3-^>^mi/7i^m) -2-^ 

□ 0 7x^JW - 3 - t -7h+y*M^;i/75;- 1 -7MU- 1 -a* 



20 H»Jl93 0f^tl^V^ ^JSfJ251 ^J:^ 252 il^iiC^^-B-SWi: 
TSZ# («f!| 255) , E# (H^i 256) Z&tn&toWWt bT#fc. 
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Z#:Hil0iJ255 
FABMS: 678([M+H] + ). 

'H-NMR (400MHz, CDC1 3 ) <5 1. 31-1. 37(6H, ' m), 1.41 (9H, s), 1. 61-1. 71 (4H, m), 
2.73(2H, m), 4. 10-4. 18 (4H, m), 4.84(1H, br), 5. 02 (2H, s), 5.06-5. 15 (1H, 
5 m), 6. 01-6. 19 (1H, m), 6.87(1H, dd, J=1.2, 9.7Hz), 6.91-6. 94 (2H, m), 
7. 12-7. 16 (2H, m), 7.22(1H, t, J=7.9Hz), 7. 30-7. 39 (6H, m). 
Eft : 256 
FABMS: 678([M+H] + ). 

'H-NMR (400MHz, CDC1 3 ) <5 1. 32-1. 37(6H, m), 1. 43 (9H, s), 1. 61-1. 66 <4H, a). 
10 2. 72 (2H, t, J=7.3Hz), 4. 11-4. 17 (4H, m), 4. 50-4. 60 (2H, m), 5.02(2H, s), 
5. 73-5. 90 (1H, m), 6. 86-6. 89(1H, m), 6. 92-6. 96(2H, m), 7.10(1H, d, 
J=7.9Hz), 7.13(1H, dd, J=1.2, 7.9Hz), 7.23(1H, t, J=7.9Hz), 7.31- 
7. 40 (6H, m). 

<mmm 257> 

15 6-[4- (3-^>> ? ;i/^^>'7xn;U5 1 ^) -2-^DD7x^]-3 



I BooHIJJ e 


±IBH»J255 Rtf 256 0fls£«£fflK 123 &N*fc££3iirgtt 

20 yozn&mwi®tVTmz, 

FABMS: 679([M+H] + ). 

'H-NMR (400MHz, CDC1 3 ) <5 1.35(6H, s), 1.43(9H, s), 1. 49-1. 57(2H, m), 
1.58-1. 75 (4H, m), 2. 65-2. 80 (2H, in), 3. 82-3. 94 (1H, m), 4.20 (4H, q, 
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J=7.3Hz), 4. 35-4. 55 (1H, m), 4. 74-4. 94 (1H, m), 5.02(2H, s), 6.87- 
6.99(1H, m), 6. 92-6. 95 (2H, m), 7. 11-7. 17 (2H, m), 7.23(1H, t, J=7.9Hz), 
7. 32-7. 43 (6H, m). 

<mmm 258> 

6 -[4- (3-^>^t+'>7xZJl/ft) -2-^DD7i-JW-3 


226 ®fc&4fc&ft)fc0|| 229 ©^t|pHi©^T Boc gjgft 193 

*?-)v*m^xnmm 232 tmmzK^^m^mn^m^mtvxmc 0 

FABMS: 646 ([M+H] + ) . 

'H-NMR (400MHz, CDC1 3 ) <51.36(3H, s), 1 . 40 (9H, s), 1. 54-1. 64(2H, m), 
1.67-1. 70 (1H, m), 1. 82-1. 92 (1H, m), 2.69(2H, t, J=7.9Hz), 3. 72 <6H, d, 
J=11.0Hz), 4.55(1H, br), 5.02(2H, s), 5.620H, dd, J=17.1, 18.3Hz), 
6.75(1H, dd, J=17.1, 22.6Hz), 6. 80-6. 89(1H, m), 6. 93-6. 96 (2H, i), 
7.10OH, d, J=7.9Hz), 7.15(1H, dd, J=1.8, 7.9Hz), 7. 23 (1H, t, J=7.9Hz), 
7. 31-7. 41 (6H, m). 

<mmm 259> 

6 -[4- (3-^>^mi/7x^t) -2-^DD7z-;V]-3 
y-JV 
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'PO(OMe) 2 


FABMS: 648([M+H] + ). 

'H-NMR (400MHz, CDC1 S ) <51.13(3H, s), 1.4K9H, s), 1. 50-1. 60(2H, m), 
1.65-1. 86C4H, m), 2. 02-2. 08(2H, m), 2.68(2H, t, J=7.3Hz), 3.73(6H, d, 
1=11. 0Hz), 4.32 0H, br), 5.0K2H, s), 6.870H, dd, J=2.4, 8.5Hz), 
6.91-6.95(2H, in), 7.1K1H, d, J=7.9Hz), 7.14(1H, dd, J=1.8, 7.9Hz), 
7.22(1H, t, J=7.9Hz), 7. 31-7. 40 (6H, ra). 

<mmm 26o> 



±$&mmm 259 <Dfc&m*mw mmm 236 tmm\zR^^B&o^m^ 

FABMS: 520([M+H] + ). 

'H-NMR (400MHz, DMS0d 6 ) <51.16(3H, s), 1.20(2H, br), 1. 50-1. 60 (6H, m), 
1.73(2H, t, J=7.3HZ), 2. 65-2. 70 (2H, m), 5.07(2H, s), 6.89(1H, d, 
J=7.4Hz), 6. 94-6. 98 (2H, m), 7. 21-7. 22 (1H, m), 7. 31-7. 37 (8H, m). 
Mjft : 195-197*0. 
<^M261> 
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3- 75 7-6- [4- (3-^>-»*'>7x-Ht) 



'PO(OH)2 


258 ©fc£*j££ifi0j 236 £E8fcKj6£tt@«to$fcfeffr5[ci: LT 
FABMS: 5 1 8 ( [M+H] + ) . 

'H-NMR (400MHz, DMS0d 6 ) «1.25(3H. s), 1. 39-1. 57(2H, in), 1. 65-1. 79 <2H, 
m), 

2. 52-2. 70 (2H, m), 5. 05 (2H, s), 5. 77-5. 94 (1H, m), 6. 08-6. 26 (1H, m), 
6.850H, d, J=6.7Hz), 6. 91-6. 99(2H, m), 7. 10-7. 42(9H, a). 8. 39-9. 20(2H, 
br). . 

WUH : 243-245*0. 

7uMfttfrm (%) : C 26 H 29 C1FN0 4 PS •H ! 0itT 



c 

H 

N 

gHMf 

58. 26 

5.83 

2.61 


: 57.80 

5.31 

2.74 


<mmm 262> 

6-E4- (3-^>i;m^7x-;W) -2-^DD7i-JW-3 

- 1 -7h* ->*;h^ -;i/7 5 y - 3 - ^ h*^*^;kfr**oi^;i,- 1 
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mmm 222 <Dto&m&m\\ mmm 232 tmmizE^^Bmm^m^m^ 

FABMS: 706 ([M+H] + ) . 

'H-NMR (400MHz, CDC1 3 ) <51.41(9H, s), 1. 56-1. 69 (2H, m), 1.75-1. 90 (1H, m), 
5 1.93-1. 99 (1H, m), 2.69(2H, t, J=7.9Hz), 3.33(3H, s), 3. 60-3. 63 (2H, m), 
3.7K6H, d, J=11.0Hz), 4.58(2H, s), 4.88(1H, br), 5.02(2H, s), 5.70(1H, 
dd, J=17.7, 18.4Hz), 6. 75 (1H, dd, J=17.7, 23. 2Hz), 6.87(1H, dd, J=2.4, 
9.2Hz), 6. 92-6. 96 (2H, m), 7.10(1H, d, J=7.9), 7. 14 (1H, dd, 1-1.8, 
7.9Hz), 7.23C1H, t, J=7.9Hz), 7.30-7. 41 (6H, m). 
10 <H«J 263> 

3 -757- [4- (3-^>^M+i/7x^m) - 2-^nD7x- 
JW - 3 - h Fn^i/^^- l - A^tzJI/^*>SI 

PO(OH) 2 

±mmmm 262 oi^m^mw nmm 236 tmm\zKnt^^mm^m^ 
15 m^tLxmco 

FABMS: 534([M+H] + ). 

'H-NMR (400MHz, DMS0d 6 ) <5 1. 46-1. 74 (4H, m), 2. 57-2. 61 (2H, m), 3.47- 
3.52(2H, m), 5.07(2H, s), 5. 87-5. 96 (1H, m), 6. 03-6. 16 (1H, m), 6.870H, 
d, J=7.3Hz), 6. 95-6. 97 (2H, m), 7.19(1H, d, J=9.0Hz), 7. 27-7. 39 (8H, m), 
20 7. 81-8. 83 (2H, br). 
M& : 443-446*0. 
<MMM 264> 
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6 -[4- (3-^>^^J/7x^t) - 2 -^□07x-;i/J- 3 


FABMS: 708([M+H] + ). 

'H-NMR (400MHz, CDC1 3 ) <51.41(9H, s), 1. 51-1. 67 (2H, m), 1. 70-2. 05 (6H, m), 
2.68 (2H, t, J=7.9Hz), 3.33(3H, s), 3. 47-3. 53 (2H, m), 3.73(6H, d, 
10 J=11.0Hz), 4.58(2H, s), 4.6K1H, br), 5.02(2H, s), 6.88(1H, dd, M.S. 
7.9Hz), 6. 92-6. 96 (2H, m), 7. 11(1H, d, J=7.9Hz), 7. 14 (1H, dd, J=l. 8, 
7.9Hz), 7. 23 (IH, t, J=7.9Hz), 7. 30-7. 41 (6H, m). 

<mmm 265> 

3 -757- 6 -[4- (S-^^^I/t+^iZJ^t) -2-^DD7 
15 x-;i/] - 3 - b Kd^^^^;I/a^>>;^x^>M 


±&mMM 264 <Dik&m*m^\ mmm 236 tmm\zKj&z : t£Bm%i*m& 

FABMS: 536([M+H] + ). 
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'H-NMR (400MHz, DMS0d 6 ) 6 1. 36-1. 73(8H, m), 2. 60-2. 68 (2H, m), 3.31- 
3.40(2H, m), 5.07(2H, s), 6.88UH, d, J=7.9Hz), 6. 96-6. 98 (2H, m), 
7. 20-7. 40 (9H, m), 7. 94-8. 94 (2H, br). 

: 193-196*0. 
7tmftffim (%) : C 26 H 31 C1N0 5 PS • 1H 2 0 t.LX 



c 

H 

N 


: 56.36 

6.00 

2.53 


56.18 

5.61 

2.51 


<mmm 266> 

5 -[4- (3-^>^I/t+v'7x^m) -2-^D07ir;W-3- 
t - 7 b JUfc^T 5 7 - 3 - ^ 1 



mmm 219 193 tmmizm^Lxyjv^h ^ 

FABMS : 692 ([M+H] + ) . 

'H-NMR (400MHz, CDC1 3 ) <51.45(9H, s), 2. 10-2. 17(2H, m), 2. 66-2. 73(2H, m), 
3.36(3H, s), 3. 67-3. 78 (2H, m), 3.73(6H, d, J=11.0Hz), 4.63(2H, s), 
4. 80-4. 85 (1H, br), 5.02(2H, s), 5.780H, dd, J=17.8, 18.3Hz), 6.82(1H, 
dd, J=17.8, 24.2Hz), 6. 87-6. 95 (3H, m), 7. 12-7. 13 (2H, m), 7.23(1H, t, 
J=7.9Hz), 7. 30-7. 41 (6H, m). 

<mnm 267> 
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~)V\ - 3 - t Pn^^- 1 


±l3HJi0il 266 ^fflViT^H^J 236 b 

5 xmco 

FABMS: 520 ([M+H] + ). 

'H-NMR (400MHz, DMS0d 6 ) <5 1.76-1. 98 (2H. br), 2. 50-2. 72 (2H, br), 3.47- 

3. 70 (3H, m), 5.05(2H, s), 6.03-6. 11 OH, m), 6. 21-6. 33 (1H, m), 6. 85 (1H, 

d, J=7.4Hz), 6.94C2H, m), 7. 15-7. 36 (9H, m), 8.74(2H, br s). 
10 m& : 245-24813. 
<H»J 268> 

5 -[4- (3-^>S?K*'>7x^t) -2-^nD7i^]-3- 


FABMS: 694([M+H] + ). 

'H-NMR (400MHz, CDC1 3 ) <51.44(9H, s), 1. 54-1. 60 (2H, m), 1. 82-1. 87 (2H, m), 

20 1.98-2. 05 (2H, m), 2. 67-2. 70 (2H, m), 3.39(3H, s), 3. 58-3. 64 (2H, m), 

3.74(6H, d, J=11.0Hz), 4.64(2H, s), 4.74(1H, br), 5.02(2H, s), 6.87(1H, 
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dd, J=1.8, 7.9Hz), 6. 91-6. 95 (2H, m), 7. 10-7. 15(2H, m), 7.23(1H, t, 
J=7.9Hz), 7. 31-7. 41 (6H, m). 
<mmi 269> 

3-7^7- 5-[4- (3-^>^W>/7i-m) -2-^DD7i 
- 3 - k 1* D * 1/ * y=f-)V&7, # >m 



,PO(OH)2 


FABMS: 522([M+H] + ). 

'H-NMR (400MHz, DMS0d 6 ) <5 1.45-1. 58 (2H, m), 1. 69-1. 91 (4H, m), 2.58- 

2.72(2H,m), 3. 10-3. 75 (2H, br), 5.07(2H, s), 6.88(1H, d, J=7.3Hz), 

6. 96-6. 99 (2H, m), 7.2K1H, d, J=7.9Hz), 7. 27-7. 40 (8H, in), 7. 93-9. 02 (2H, 

br). 

S4£ : 205-208*0. 

TtM^m. i%) : C 25 H 29 C 1 N0 5 PS • H 2 0 thX 



C 

H 

N 


55.60 

5.79 

2.59 

mmm .• 

55.21 

5.40 

2.68 


<mmm 2 7o> 

(+) -2-757-4- [4- (3-^>^;^+^x-;P^) -2-# 
OD7x-;i/] - 2-h ^U^y^)V^)V^7,^y^/X.^)V ( (+) 

-mmm 237) 
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H5IM245 (250mg) £ lOXJftB-**/-^** (lOmL) Z.mMLT-WSL 

tt&S*l/TJKBoc# (250mg) fc^ilMfc»fcbT*&. ft&TfcT, 
5 7-fehxHJ^ (5mL) te»A?U 3^h'J^f;k>7> (26.7^0 Sim*.* 
*?&TK:T30#K8fc#Lfc. Sl^Sbt, yU^W7A^D-7h^7 
7^- CaSte^U*. * : 7-fehxhU;P = 9 : 1 - 6 : 1 - 3 : 1 - 

10 [a] 2513 = +2.77(c =1.00, DMSO) 
FABMS: 524 ([M+H] + ). 

'H-NMR (400MHz, DMSO+TFA) 5 1. 78-1. 85 (2H, m), 2. 78-2. 80 (2H, m), 3.56(1H, 
d, J=11.0Hz), 3.61 (1H, d, J=11.0Hz), 3.97(2H, d, J=5.5Hz), 5.08(2H, 
s), 6. 87-6. 98 (3H, m), 7. 20-7. 38 (9H, m). 
15 7C*##ftt (X) : C„H„C1N0 6 PS -H 2 0 tVX 



c 

H 

N 


: 53.56 

5.25 

2. 60 

mmm 

: 53.21 

5.25 

2.41 


<mmm 27i> 

20 (-) -2-75 7-4- [4- (3-^>^JW^7x-JW) -2-9 
DD7x^W - 2 - h Kn+y^f;i/ W^^^ty iXf ^ ( (-) 

-mmm 237) 

mmm 246 <ofc&®&m\\ ±mmmm 270 tmm\z^.^^m^m^ 

25 [a] zrc = -2.61(c =1.00, DMSO). 
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FABMS : 524 ([M+H] + ). 

'H-NMR (400MHz, DMSO+TFA) 6 1. 76-1. 85 (2H, m). 2. 68-2. 78 (2H, m), 3.57 0H, 
d, J=11.0Hz), 3.60 (1H, d, J=11.0Hz), 3. 97(2H, d, J=5.5Hz), 5.08C2H, 
s), 6. 87-6. 98 (3H, m), 7. 20-7. 38 (9H, m). 

<mmm in> 

5-[4- (3-^>m*'>7x^ft) -2-^DD7xn;H-2- 


^"otfjl/Tn>i?^x^;p^Vi##^j 252 ©-fb^SHJg^ 194 tiTOK: 
)V\ - 2 -x h^r^^;i/^x;i/- 2-^0 t!;w^>* >&3L?)V&n&Wmit 

l^Tifct, ^WJ198 ^^»7jC^bA-7XXx;i/^#fc„ 

7xxt-;w&*»j 202 tmm\zLxmmbgmy>)*m&mvt®tvT®>t£o 

'H-NMR (400MHz, CDC1 3 ) <5 0.87(3H, t, J=7.3Hz), 0. 89-1. 02 (1H, a), 
1.24(3H, t, J=7.3Hz), 1. 23-1. 33 (2H, m), 1. 52-1. 78(3H, m), 2.24- 
2..40C2H, m), 2. 63-2. 68 (2H, m), 3.62(3H, s), 4. 17-4. 22 (2H, m), 5.02(2H, 
s), 5.79(1H, br s), 6. 85-6. 94 (3H, m), 7.09OH, d, J=7.9Hz), 7. 14 (1H, 
dd, J=1.8, 7.9Hz), 7.220H, t, J=7.9Hz), 7. 29-7. 43 (6H, m). 

<mmm 2 73> 

5-[4- (3-^>^m^7x-Mt) -2-/7DP7i-;W-2- 

j* h^^;^x;i/7^y-2-^ntf;^>^>- 1 -*~)\, 
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.NHCOjMe 


FABMS: 528([M+H] + ) . 
5 'H-NMR (400MHz, CDC1 3 ) 6 0.90(3H, t, J=7.3Hz), 1. 15-1. 35 (2H, m), 1.48- 
1.69(6H, m), 2.69(2H, t, J=7.3Hz), 3.62(3H, s), 3.70(2H, s), 4.7K1H, 
br s), 5.0K2H, s), 6. 85-6. 94 (3H, m), 7. 12-7. 24 (3H, m), 7. 31-7. 40 (6H, 
m). 

<mffiM2 7l> 

10 5 -[4- (3-^>^^>'7x-m) -2-^DD7i-JH-2- 

t -7Y*pj3)Vi£-)i7*;-2-~7u\Z)V^>$>-i )V 


±.ummm2n<Dfc&wi*m\<\ *«J226 tmmz^^2-7^j- 

5 -[4- (3-^>^m->7i-m) - 2-^DD7x-JH-2- 
15 ^Ptf;^>^>- 1 ^»J229 i|^il(CbTBoc^b@ 

'H-NMR (400MHz, CDCl 3 ) 5 0.90(3H, t, J=7.3Hz), 1. 15-1. 35 (2H, m), 
1.42 0H, s), 1.48-1. 73 (6H, m), 2.70(2H, t, J=7.3Hz), 3. 63-3. 66 (2H, m), 
4.5K1H, br s), 5.02(2H, s), 6. 86-6. 95 (3H, m), 7. 12-7. 24 (3H, m), 7.33- 
20 7.4K6H, m). 

<mmm2 75 02 7 6> 
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(+) , Rtt (-) -5 -[4- (3-^>'^*+'>7x^t) -2-0 
O P 7x-JW - 2 - t - ^h^v^fc^TS J - 2 - 7 a \£)V1>#>- 

i 

-LfEH»J 2 7 4 ©fc^fcHaflfcfltf CIT h^77^f- (*?;W1 y t> 0D- 
5 H, a*U"> : x^/-;|/=97 : 3, jWSftft : UV 254nnu WsSL ■ 3mL/min) 

-?ytm#mvrco mmm^^m^m^ (*Mi2 7 5) 

$jfi0!|275 [a] 25 D -10.2° (C = 1.08, CHC1 3 ) . 
JIWJ 276 laY\ +9.48° (C = 1.16, CHC1 3 ) . 
10 <*»J 277> 

5 -[4- (3-^>^^->7x^m) - 2 -^□□7x-;H- 2 - 


mmm 274 oit^m^m^, h»j 193 tmmizLxR^^mm^M^ 

15 ifttttofcl/Tfcfc. 

'H-NMR (400MHz, CDC1 3 ) 6 0.88(3H, t, J=7.3Hz), 1. 03-1. 37 (2H, a), 
1.42(9H, s), 1.48-1. 77(4H, m), 2. 02-2. 25 (2H, m), 2. 65-2. 70(2H, n), 
5.02C2H, s), 5. 27 OH, br s), 6. 86-6. 94 (3H, m), 7. 07-7. 14 (2H, m), 
7.230H, t, J=7.8Hz), 7. 30-7. 41 (6H, n), 9.23(1H, s). 

20 <mmm 278> 

6 -[4- (3-^>^Wv7i-m) -2-^PD7x^;W-3- 
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mn&m 277 ®fcfi®t*?u>\zz*z*>wt* ; ?)vt&nMM 232 tmu 

FABMS: 674([M+H] + ). 
5 'H-NMR (400MHz, CDC1 3 ) <5 0.88(3H, t, J=7.3Hz), 1.17-1. 23 C2H, m), 
1.40OH, m), 1. 51-1 . 87 <6H, m), 2.68(2H, t, J=7.9Hz), 3.69(3H, d, 
J=11.0Hz), 3.70C1H, d, J=11.0Hz), 4.47(1H, br), 5.02(2H, s), 5.59(1H, 
t, J=17.7Hz), 6. 65 OH, dd, J=23. 3, 17. 1Hz), 6. 86-6. 89 (3H, m), 7.09- 
7. 15 (2H, m), 7.23(1H, t, J=7.9Hz), 7. 31-7. 41 (6H, m). 

10 <mmm m> 

6 -[4- (3-^>^t^'>7x-;W) - 2-^DD7x-JW-3- 
f-Jl 


15 mmm 278 oik&m&m^&^m 123 tmmz LxE^^^m^m^m^ 

FABMS: 676([M+H] + ). 

'H-NMR (400MHz, CDC1 3 ) 6 0.88(3H, t, J=7.3Hz), 1. 15-1. 28(2H, m), 
1.40(9H, m), 1.51-2. 02 (10H, m), 2.67(2H, t, J=7.9Hz), 3.72(6H, d, 
20 J=11.0Hz), 4.13(1H, br), 5.02(2H, s), 6. 87-6. 95 (3H, m), 7. 10-7. 25 (3H, 
m), 7. 32-7. 39 (6H, m). 
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<mmm 28o> 

3-75/- 6 -[4- (3-^>^^y7x-m) -2-#DP7x 



PO(OMe) 2 

nmm 278 ©{b^^fflv^sug^ 233 tmmz^^^m^m^m^ 

FABMS: 574([M+H] + ). 

'H-NMR (400MHz, DMS0d 6 ) 6 0. 85 (3H, t, J=7.3Hz), 1. 15-1. 28 (2H, m), 1.53- 
1.76(6H, m), 2.66(2H, t, J=7.9Hz), 3.59(3H, d, J=ll. 0Hz) , 3.62(3H, d, 
J=11.0Hz), 5.08(2H, s), 6.00(1H, t, J=17.7Hz), 6.570H, dd, J=23.8, 
17.7Hz), 6. 89-7. 00 (3H, m), 7. 22-7. 41 (9H, m), 8.47(3H, br s). 
<H«J281&tf 282> 

(+) , Rtf (-) -3-75/-6-[4- (3-^^M^^i-J^ 
Jr) -2-^DD7i-JH - 3 -7uE)V- 1 -^t-jvftzxynis*?- 

mmm 275 mmmm 277, mmm 278, mmm 280 tmrntmrnzm 

Vm\ UWim*mi&7 : Z:)V7 7 7. la¥*-\ +2.9° (C = l.O, MeOH) 

Mk&w&mc mmm 280 . 

£tc%mm 276 oik&m&m^x'gmm 281 £raftfc»te£frK s#j« 
wm&rwyr* [a] !8 -' D -1.9" (c = 1.0, MeOH) <D4k&%)*'&rc (mm 

282) „ 

<mmm 283> 
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3-75;-6-[4- (3-^>^t+^7i-^t) 



PO(OH) 2 


nmm 278 oit^m^m^mmm 236 tmmtzR&zikBmto&m&ffi* 

5 tLTifc. 

FABMS: 546([M+H] + ). 

'H-NMR (400MHz, DMS0d 6 ) <5 0.85(3H, t, J=7.3Hz), 1. 19-1. 21 (2H, m), 
1. 51-1. 69C6H, m), 2.67(2H, t, J=7. 9Hz), 5. 08(2H, s), 5.87(1H, dd, 
J=17.7, 15, 2Hz), 6.32GH, dd, J=23. 8, 17.7Hz), 6. 88-7. 00 (3H, m), 7.22- 
10 7.4K9H, m). 

7tMfr$Tffi. (%) : C 28 H 33 C1N0 4 PS • 2/3H 2 0 t hX 

C H N 

tf-JMI : 60. 26 6. 20 2. 51 

MMiS. : 60.11 5.91 2.32 

15 <mmm m> 

3-75 7- 6 -[4- (3-^>^^>'7x-JW) -2-^D07 



PO(OH) 2 
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mm 279 <Dit&m%mte?mw 236 tmuteKfozitB&im&M&B*. 

FABMS: 548([M+H] + ). 

'H-NMR (400MHz, DMS0d 6 ) 6 0. 85 (3H, t, J=7.3Hz), 1. 18-1. 21 (2H, m), 
5 1. 42-1. 5.4C8H, nO, 1. 68-1. 74(2H, m), 2.67(2H, br s), 5.08(2H, s), 6.88- 
7.00(3H, m), 7. 22-7. 41 (9H, m). 
ftmttmm (%) : C 28 H 36 C1N0 4 PS • H 2 0 t IsT 


c 

H 

N 

59.41 

6.59 

1.83 

59.05 

6.14 

2.29 


M£ : 197-1 99*0. 

<mmm 285> 

4- [4- (3-^>»*'>7i-W) - 2 -^UD7x-JW 



%%m 1 88 <Dfc&m (330mg) U >^ h U X.?)V (1 20 n L) fcigfl? U 3 B# 
ffitXfJP = 1 : 1 0"6 1 : 5) T!tt»U gl»(320mg)£«£«tl<i:L 

20 FABMS: 604 ( [M+H] + ) . 

'H-NMR (400MHz, CDCl 3 ) 6 1. 31-1. 35 (6H, m), 1. 59-1. 72 (2H, m), 1.84- 
1.88(2H, m), 2.10UH, d, J=19.0Hz), 2.1K1H, d, J=19.0Hz), 2.74(2H, t, 
J=7.3Hz), 4.06-4. 14 (5H, m), 4. 17-4. 20 (1H, m), 5.03(2H, s), 5.89(1H, br 
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s), 6.880H, dd, J=l. 2, 7.3Hz), 6. 94-6. 97(2H, m), 7.10OH, d, J=7.9Hz), 
7. 14 OH, dd, J=1.8, 7.9Hz), 7.24(1H, t, J=7.9Hz), 7. 31-7. 41 (6H, n). 

<mmm 286> 

2 -75 7- 5 -[4- (3-^>>?M+^7i-m) -2-^DD7i 



±IB*J60!I 285 ©ft;^**^ 190 £B$fcKJ&$-efc«, »6nfc-fb'& 
233 fcW#ICLTS«S#lW«**l6»*i:bTffl.fc. 
FABMS : 522 ([M+H] + ) . 

'H-NMR (400MHz, DMSOd 6 ) 6 1. 54-1. 62 (2H, m), 1. 72-1. 78 (2H, m), 2.64- 
2.66(2H, m), .3. 20-3. 31 (2H, m), 3. 43-3. 52(2H, m), 5.08(2H, s), 6.88- 
6.90(1H, m), 6. 94-7. 00 (2H, m), 7. 21-7. 24 (1H, dd, J=2. 5, 7.9Hz), 7.29- 
7.4K8H, m). 
St6 : 98-1 Olt. 

Ttmftffim (*) : C 26 H 2g ClN0 5 PS • HC1 tVX 



C 

H 

N 


53.77 

5.41 

2.51 

mm : 

54. 18 

5.29 

2.49 


<mrnm 287> 

7-[4- (Z-sOzVVtti/y^-lVtt) -2-^DD7x-;V]-3- 

t -7*h+y*;^;k75 7 - 3 - t -^;^^^;^>n^^^;i/- 1 - 
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130 <D4k&mt t-BuMe,SiCl 191 tfflmizVXRJfcZit'&Z 

5 -Sum® £ bTt#£. 

FABMS : 790([M+H] + ). 

'H-NMR (400MHz, CDC1 S ) 6 0.04(6H, s), 0.89(9H, s), 1.30-1. 37 (2H, m), 
1.4K9H, s), 1. 50-1. 60(2H, m), 1. 75-1. 85 (2H, m), 2.68(2H, t, J=7.3Hz), 
3. 64-3. 70 (2H, m), 3.7K6H, d, J=11.6Hz), 4.77(1H, br s), 5. 02 (2H, s), 
10 5.67(1H, dd, J=17.1, 18. 3Hz), 6.72(1H, dd, 1=17.1. 22.6Hz), 6.67- 
6.88(1H, m), 6. 91-6. 94 (2H, m), 7. 11(1H, d, J=7.9Hz), 7. 14(1H, dd, 
J=1.8, 7.9Hz), 7.220H, t, J=7.9Hz), 7. 31-7. 39 (6H, m). 

<mmm 288> 

7-[4- (3-^>^t=t : '>7i^t) -2-^DD7i-JW-3- 
15 t -^h^^^75/-3-kHn+^9 : M7 0 5 1 MX*>^ 


nnm 287 o\^m^^m m tmmzvxMTtv, n^ntzit^m 

(107mg) ^T-h^tHD^^XS.OmDH^b, lmol/L- TBAF-t" h ^ t H O 



118 


WO 2004/074297 


PCT/JP2004/001783 


FABMS: 678([M+H] + ). 

'H-NMR (400MHz, CDC1 3 ) (5 1.42(9H, s), 1. 25-1. 38(6H, s), 1. 70-1. 80 (2H, 
5 m), 1. 83-1. 95(2H, m), 2.70(2H, t, J=7.9Hz), 3.62(2H, br s), 3. 75 (6H, d, 
J=11.0Hz), 4.63(1H, br s), 5.02C2H, s), 6. 86-6. 89 (1H, m), 6. 92-6. 94 (2H, 
m), 7. 10-7.1 6 (2H, m), 7. 21-7. 23 (1H, m), 7. 30-7. 40 (6H, m). 
<mMM 289> 

3-757-C4- (3-^>v;U^>'7xn;U?^) - 2-^DD7i- 
10 JW - 3 - h Ha^r'>^5 : JK^Jl'*X*>SI 


±mmmm 288 <DfcG®*m^nnm 236 tmm\z%fotsitB&}W*m&B 

FABMS: 550([M+H] + ). 
15 'H-NMR (400MHz, DMS0d 6 ) 6 1. 22-1. 32 (2H, m), 1. 48-1. 60(6H, m), 1.68- 


6.90(1H, m), 6.95-6.99(2H, m), 7.20(1H, dd, J=1.9, 9.8Hz), 7.28- 
7.40(8H, m). 
: 180- 18 3*0. 
20 <HJS« 290> 

(3-^>»^>7x-JW) -2-^DD7x- 
;W - 3-kHD^^- 1 -A^T-i^X*^ 



PO(OH) 2 


1.76(2H, id), 2. 64-2. 68 (2H, m), 3. 39-3; 50 (2H, m), 5.08(2H, s), 6.88- 
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PO(OH) 2 


mmm 287 (D^m^mm 244 tnnommz^xn^^M^tz^ 

FABMS: 548([M+H] + ). 
5 'H-NMR (400MHz, DMS0d 6 ) 6 l. 27-1. 38(2H, m), l. 43-1. 52 (2H, m), 1. 61- 
1.72(2H, m), 2. 53-2. 66 (2H, m), 3. 46-3. 58 (2H, m), 5.02(2H, s), 5.88- 
5.970H, m), 6.06-6. 170H, m), 6. 85-6. 87 (1H, m), 6. 94-6. 96(2H, m), 
7. 15-7. 17 (1H, m), 7. 26-7. 38 (8H, m). 
M& : 258-260*0. 

10 <mmm29\> 

6- [4- (3-^>^t^>7x^ft) -2-^DD7xn;i/]-3- 


15 mmm moit&Mt t-BuMe 2 sici tzmmm m tmrniz^xR^n:^^ 

;Uxk H^^TOck o \zK^^fc 0 -nV,\ZXJ- h7tb*n77> (9mL) £ft 
1.58moL/L-LDA-T-h^t:HP7^>}§^(1.50mL)$iB^, H^^X? 1 
;^7;^D^^;^7.^-h(372AiL)Sr 15 ^HTOitTt' 20 
20 TfrTt H (490mg) 0fh7kHD77>(l. OmL) M£fiM-73 t CUTF£ffc-£ , C> 



PO(OEt) a 
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y : BM^JV = 3:1) fcTfcHU i^(439mg) ZmteteWtothT® 

fro 

5 FABMS: 858([M+H] + ). 

'H-NMR (400MHz, CDC1 3 ) 6 0.06(6H, s), 0.88(9H, s), 1. 33-1. 40 <6H. a), 
1.46 0H, s), 1.56-1. 70(4H, m), 2.69(2H, t, J=7.3Hz), 3. 82-3. 84(1H, m), 
4. 23-4. 33 (6H, n), 5. 02 (2H, s), 5.05OH, br s), 6. 85-6. 88 (1H, m), 6.91- 
6.95(2H, m), 7. 12-7. 14 (2H, m), 7.22 0H, t, J=7.9Hz), 7. 31-7. 40(6H, m). 
. 10 <nMM2M> 

3-T57-6-C4- (3-^>^M+^7i^m) -2-^DD7x 

-;W - 1 , l - s> 7 ;k* n - 2 - 1 f n * - 3 - t f p * ^ * f-fr'sfr 9 s)\ 


15 ±12*^291 ©ftl^£«0!l244 i|flflllCl/TJtt3/U;WbUfc«, 
#1233 tmm\ZRj&Zlk%M%0*m&7 : £)ly7Ztl>Tmco 
FABMS: 644([M+H] + ). 

'H-NMR (400MHz, CDCl 3 ) d l. 22-1. 27(6H, m), l. 55-1. 79 (4H, m), 2.62- 
2.65(2H, m), 3. 59-3. 73 (2H, a), 4. 04-4. 1 1 (4H, m), 4. 68-4. 90 (lH, m), 
20 5.09(2H, s), 6. 88-6. 90 (lH, m), 6. 94-7. 00 (2H, a), 7. 22-7. 25 (lH, i), 
7. 29-7. 41 (8H, l). 

<mmm 293> 



PO(OEt) 2 


121 


WO 2004/074297 


PCT/JP2004/001783 


3-757-6-[4- (3-^>yJ^v / 7i-;P5 : t) - 2-^DD7z 


5 ±IB«0>) 292 ©flS^ftfflVi, 236 &n«|K:Jg^«iM4to«M 

FABMS: 588([M+H] + ). 

'H-NMR (400MHz, DMS0d 6 ) <5 1. 55-1. 86 (4H, m), 2. 55-2. 65 (2H, m), 3.51- 
3. 67(4H, m), 3. 78-3. 84 (1H, m> , 5.08(2H, s), 6.88(1H, d, J=7.9Hz), 
10 6. 90-7. 00 (2H, n), .7.20-7. 23 (1H, ■}, 7. 29-7. 41 (8H, m). 
294> 

3 - t -^h^^;^-^T5 7-3- t -^^^f^yn^^^^- 
6- [2-^7DP-4- (3- h'J7MD^5 : JV7x;+y) 7i-JH A* 


H»J 149 Qik&mt t-BuMe2SiCl t^MMM 191 <hPI*i^bTH^$-&# 
SftfcS/U 193 ^HfllKlbTKIbLy^xt: FS&fc. -€-0&» 
^U>\i^M>m^)Vt ^07^rk KfcHdSfll 232 fcHIBfcLTtt 

20 'H-NMR (400MHz, CDC1 3 ) 5 0.04(6H, s), 0.88(9H, s), 1.42(9H, s), 1.56- 
1.64C4H, id), 1.64-1. 77 (2H, i), 1. 90-1. 97 (2H, m), 2.69(2H, t, J=7.3Hz), 



;f 2 

•0(OH) 2 
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3. 49-3. 58 (2H, m), 3.73(6H, d, J=11.0Hz), 4.47(1H, br s), 6.850H, dd, 
J=2.5, 8.6Hz), 7.0K1H, d, J=2.5Hz), 7. 14-7. 18(2H, m), 7. 25-7. 26 (1H, 
B). 7.360H, t, J=7.9Hz), 7. 45 (1H, t, J=7.9Hz). 

<mnm 295> 


±IEH»J 294 <Dfc$®*nmM 244 tra^KKJSS-frTJK^U^-ffcLfeft, 
H»J233 il^ttklSJK^Ii-iWftlft^fiy^^rXibTftfc. 
FABMS: 510([M+H] + ). 

'H-NMR (400MHz, DMS0d 6 ) 6 1. 54-1. 64 (4H, m), 1. 67-1. 80 (4H, m), 2.65- 
2.69(2H, m), 3. 40-3. 41 (2H, m), 3.68(6H, d, J=10.4Hz), 5.5H1H, br s), 
7.03(1H, dd, J=2.4, 8.6Hz), 7.20OH, d, J=2.4Hz), 7. 28-7. 29 (1H, m), 
7.35(1H, s), 7.390H, d, J=7.9Hz), 7.5K1H, d, J=7.9Hz), 7.630H, t, 
J=7.9Hz), 7.9K3H, br s). 

<mmm 296> 

3-7S/-6- [2-^PP-4- (3-h'j7MD^^7i/ + i/) V 


PO(OH) 2 

±ib^«i 295 <D\k£m*m^> nmm 236 tmmz%.jfcs2 
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FABMS : 482([M+H] + ). 

'H-NMR (400MHz, DMS0d 6 ) 6 1.48-1. 60 (6H, m), 1. 60-1. 75 (2H, m), 2.60- 
2.67(2H, m), 3.40(2H, s), 7.0K1H, dd, J=2. 4, 7.9Hz), 7. 15-7. 19 (1H, m), 
7.28 0H, d, J=7.9Hz), 7. 35 (1H, s), 7.39(1H, d, J=7.9Hz), 7. 50 (1H, d, 
J=7.9Hz), 7.62 0H, t, J=7.9), 7. 77-8. 11 (3H, br). 

<mmm 297> 

3-75 7-6- [2-^DD-4- (3-hU 7Mn^^7i^ft) 


FABMS: 525([M+H] + ). 

'H-NMR (400MHz, DMS0d 6 ) 6 1.46-1. 62 (4H, m), 1. 62-1. 83 (4H, m), 2.64- 
2.66(2H, m), 3. 40-3. 45 (2H, m), 3.6K6H, d, J=10.4Hz), 7.34(1H, dd, 
J=1.8, 8.0Hz), 7. 40-7. 42 (1H, m), 7.49(1H, dd, J=1.8Hz), 7. 54-7. 56 (1H, 
m) , 7. 59-7. 62 (2H, m), 7. 66-7. 68 (1H, m), 7.86(3H, br s). 

<mmm 298> 

2- t -^h^>#;i/fcjU7$y- 2 - t -^^)V^^)V%yU^y^^)V- 
5- [2 -^PO-4- (3-hU7;^P^^;i/7x-;i/^) 7x^] - 
1 h=^->*:^^U;i/^^>^> 
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mmm n oitsmt t-BuMe 2 sici tzmnw 191 tmmzvxRj&zitftz 

FABMS: 741 ([M+H] + ). 
5 'H-NMR (400MHz, CDC1 3 ) 6 0.05(6H, s), 0.87 (9H, s), 1.4K9H, s), 1.60- 
1.9K4H, m), 2.7K2H, t, J=7.9Hz), 3.60(1H, d, J=9.2Hz), 3.64(1H, d, 
J=9.2Hz), 3.76C6H, d, J=11.0Hz), 4. 09-4. 15 (2H, m), 4.66(1H, br), 7.14- 
7.20(2H, m), 7. 30-7. 55 (5H, m). 
<MMM 299> 

10 2-7B./-5 - [2-2 DO- 4- (3-h'J7MD^fJV7x-JW) 


±mmmm 298 <Dft,&m (1.29g)<Z>xh7fc: FuyyXZQmOmfcfc lmol/L- 
TBAF-xh^kHn7^>«(2.09mL)^?itTb, %Wl\ZT 4 mmmWVfro & 

k^it-> : wm^)v = i : i <D%mmx^jv<D^) xmmv, ^->u;u# 

(i.oog)£&6ti&^$i<hLT#fc 0 #e»nfc^#i (1.00g)£ 10!l^:!&&-**/- 
;K20mL)ig$^}::}§frU #MCT-B««Lfc. MSSilfcOSitXf 

S"JU 5^^g*LT^?ft^tl (1.00g)^#fe„ )K?^T^TJl©«tl^T 
•feh- bU;Kl5mL){C^b, TMSI(905jLiL)£})P*.> 60 frMWhtz. Rfoffi.* 
mW&> ^U^JW^^OYh^77^- (tK : T-fehXhU^ = 9:1 



"OPO(OH) 2 
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-6:1—3:1-1: 1 WZ7t U^©*) SW^ 

(384mg) zmm^tLxmco 

FABMS: 500([M+H] + ). 

'H-NMR (40 0MHz, DMS0d 6 ) 5 1.60C4H, br s), 2.66(2H, br s), 3. 36-3. 45 ( 
m), 3. 68-3. 76 (2H, m), 7.32(1H, dd. M.8, 8.5Hz), 7. 38-7. 45 (2H, m), 
7. 50^-7. 56 (1H, m), 7. 57-7. 68 (3H, m). 
TtmftmO. (%) :C 19 H J2 C1F 5 N0 5 PS-1/4H 2 0£LT 


mum : 45.05 4.31 2.72 

<mmm 3oo> 


*9i*«m**M« 299 tmmzjxj&z&m&B^tvTntco 

FABMS: 484([M+H] + ). 

'H-NMR (400MHz, DMSOde) (5 1.6K4H, br), 2.64(2H, br), 3.41 (1H, d, 
J=11.6Hz), 3.51 (IE d, J=11.6Hz), 3. 69-3. 80(2H, m), 7.00(1H, dd, 1=2. 5, 
8.6Hz), 7. 16 (1H, d, J=2.5Hz), 7.290H, dd, J=2. 5, 8.6Hz), 7.35(1H, s), 
7.40(1H, d, 1=8. 6Hz), 7.50(1H, d, J=8.0Hz), 7.6K1H, t, J=8.0Hz). 
<^WJ301> 

2-7^7-4- [2-^no-4- (3-kFO+y7xZJ^t) 7i- 


N 


45.24 
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Hi 



IH 


iPO(OH) 2 


FABMS: 434([M+H] + ). 
5 'H-NMR (400MHz, DMS0d 6 ) <5 l. 72-1. 92 (2H, m), 2. 63-2. 82 (2H, m), 3.48- 
3.60(2H, m), 3. 71-3. 90 (2H, m), 6. 66-6. 78 (3H, m), 7. 14-7. 37 (4H, m). 

2- t -^h=¥^tl)V^~)V7^y -2- [2-;7DP-4- (4-HJ7;M* 


##m 323 o^«r*fflVi, n»j i tmmizhxK^^r^ mmm n 

'H-NMR (400MHz, CDC1 3 ) <5 1.44(9H, s), 1. 57-1. 74 (4H, in), 2.70(2H, t, 
J=6.7Hz), 3.33(2H, br s), 3.6K2H, d, d, J=6.7, 11.6Hz), 3.84(2H, d,d, 
15 J=6.7, 11.6Hz), 4.93(1H, br s), 6.89(1H, dd, J=2. 5, 8.0Hz), 6.98- 
7. 07 (3H, m), 7.2K1H, d, J=8.6Hz), 7. 59(2H, d, J=8.6Hz). 

<mmm 303> 

2 - t -r/h^>#;i/#:i;P75/-2- [2-^dd-4- 


10 



20 
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324 ©ffr&toftJBl^ mm 1 il^fcbTHi&S-frfc^, 76 
FABMS: 504([M+H] + ). 

'H-NMR (400MHz, CDC1 3 ) 6 1.44(9H, s), 1. 58-1. 66 (4H, m), 2.70(2H, t, 
5 J=6.7Hz), 3. 35 (2H, br s), 3. 60 (2H, d,d, J=7.3, 11. 6Hz), 3.84(2H, d,d, 
J=7.3, 11.6Hz), 4.92(1H, br s), 6.87(1H, dd, J=2. 5, 8.0Hz), 6.96(1H, d, 
J=8.0Hz), 7.03(1H, d=2.5Hz), 7. 15-7. 22 (2H, m), 7. 48 (1H, t, J=7.3Hz), 
7.68(1H, d, J=6.7Hz). 

<mmm m> 

10 2- t-7Y*>'t>)V-$~)V7*J-2- [4- (4-^^M^'>7i^ 


15 FABMS: 543([M+H] + ). 

'H-NMR (400MHz, CDC1 3 ) 6 1.45(9H, s), 1. 78-1. 84 (2H, m), 2. 64-2. 71 (2H, 
m), 3. 23-3. 39 (2H, m), 3.65(2H, d, d, J=6. 7, 11.6Hz), 3.84(2H, d, d, 
J=6.7, 11.6Hz), 5.07OH, s), 5.08(2H, s), 6. 96-7. 00 (3H, m), 7.07-7.13 
(2H, m), 7. 345-7. 44 (7H, m). 

20 <mmm 305> 

3 -y^y-Q- 12-2UU-4- (4- h'J7MD^Wx/+>') 7 
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FABMS : 510([M+H] + ). 
5 'H-NMR (400MHz, DMS0d 6 ) <5 1. 51-1. 60(4H, m), 1. 65-1. 82 (4H, m), 2.68(2H, 
br s), 3.42(2H, s), 3.6K6H, d, J=11.0Hz), 7.08(1H, dd, J=2.4, 8.6Hz), 
7.15(2H, d, J=8.6Hz), 7.26(1H, d, J=2.4Hz), 7. 42 (1H, s, 8.6Hz), 
7.75(2H, d, 8.6HzHz), 7. 89 (3H, br s). 

<mmm 306> 

10 3-757-6- [2-^DP-4- (4-h'J7MD^^7i;^» V 


15 rcit^^mMm 244 tmrnzE^^u-yv ;wbtfc^> h»j 233 tmu 

FABMS: 508([M+H] + ). 

'H-NMR (400MHz, DMS0d 6 ) 6 1. 42-1. 62 (2H, m), 1. 68-1. 82 (2H, m), 2. 66 (2H, 
t, J=2.7Hz), 3.42 (2H, br s), 3.60(6H, d, J=11.0Hz), 6.00(1H, t, 
20 J=17.7Hz), 6.56(1H, dd, J=17.7, 22.6Hz), 6.97(1H, dd, J=2.5, 8.6Hz), 
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7.1K1H, d, J=8.6Hz), 7. 13 (1H, d=2.5Hz), 7.32-7. 40 (2H, m), 7. 67 (1H, t, 
J=8.0Hz), 7.79(1H, t, J=7.3Hz), 8. 22-8. 38 (3H, br s). 

<mmm m> 

5 xn;p] -3-t\*u*^*?)v^*i')v*7>fr>ni?*?)ixxT)vmm 


mmm 303 oit^^m^mmm 305 tmm^K^au^m^mBT^v 

FABMS : 510([M+H] + ) . 

10 'H-NMR (400MHz, DMS0d 6 ) 6 1. 50-1. 60 (4H, m), 1. 65-1. 82 (4H, m), 2.60- 
2.70(2H, i), 3. 52-3. 55(2H, m), 3.6K6H, d, J=11.0Hz), 6.98(1H, dd, 
J=2.4, 8.6Hz), 7.08C1H, d, J=8.6Hz), 7. 13 (1H, d, J =2.4Hz), 7.33- 
7.4K2H, m), 7.68(1H, t, J=7.3), 7.80(1H, d, J=7.3Hz), 7. 75-7. 85 (3H, 
br s). 

15 <H«J 308> 

3-75Z-5- [4- (4-^>^t+>'7x-W) -2-^DD7x 


20 mmm 290 tmm^KJt^am^mmB^tVTmco 

FABMS: 522 ([M+H] + ). 



P0(0Me) 2 



PO(OH) 2 
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'H-NMR (400MHz, DMS0d 6 ) 6 1.47-1. 62 (2H, m), 1. 62-1. 91 (4H, m), 2.55- 
2.67(2H, m), 3.40-3. 54(2H, m), 5.12(2H, s), 6. 98-7. 10(4H, n), 7.25- 
7.5K8H, m). 

<mmm 309> 


tossttfti 299 tmm\z^^u^^^B^tvxmco 

10 FABMS: 524([M+H] + ). 

'H-NMR (400MHz, DMS0d 8 ) 6 1. 70-1. 77 (2H, m), 2. 65-2. 69 (2H, i), 3.49- 
3.53(2H, m), 3. 72-3. 86 (2H, m), 5.13(2H, s), 7. 06-7. 10 (4H, m), 7.25- 
7.270H, m), 7. 33-7. 46 (7H, m). 

15 <mmmi> thsip (x7^>^»-i-'j>ii) ^w%msm\zn^ 

mW^&Mg, 200;xg/niL©Geneticin £^tf Ham' s F-12W? 
Mttmmistchh SIP S^^CHOtt (hSlP^fl^CHOM, &SV> 
«hSlP 3 g^#^CH0iBffl5&) &4X10 4 cells/well T 96 U 7"$ hA 

20 (n-X*-) MSU 37"C, 5*C0,&#TT-l!fcJ«Lfco £ 

^fcCa n ^ttm^^i^T Calcium Screening Kitft$ (^frft^) £ 
SftlU 37^, 5«C0 2 ^T^60^TO«Ufc. ^2u7U-h% 
ft#ft3fegfr (FLEX Station, tl/^a^-rA-fX) £/8V>T> 
485nm, HtBM 525nm fc^^^^3^^«bfe. ft^S©lO|g0^ 



WO 2004/074297 


PCT/JP2004/001783 


mmmmte is #ftfc*ipu 1.5 tNr?$&&p& 100 ^Tf%9m«iMi 
zn&&mk&w<DMMn*)\'>'y&W)M.mMfcm t ut, prism y 7 b#x7 

(GraphPad) £fflV>T EC l0 fli&jfc*fc. EC 50 tt£l j&mol/L K^Ttt-, Itf 
mol/L>EC 50 M^0. 1 Atnol/L fcWCtt+, 0. 1 Mmol/L>EC B0 M^0. 01 jumol/L 
fctH>Ttt+ + , 0.01/£iol/L>BC M «fcWTtt+ + + i:*IBb, illfci 

10 bfco 


»11 



$ S1P1 

S1P3 


S1P1 

S1P3 

236 

++ 

++ 

265 

+++ 

+ 

237 

+++ 

+++ 

267 

+++ 


238 

+ 


269 

++ 


239 

+++ 

+++ 

280 

+ 

+ 

240 

++ 

+ 

283 

++ 

++ 

241 

+ 


284 

++ 

+ 

242 

+ 


286 

++ 


249 

++ 

+++ 

290 

+++ 

++ 

250 

+ 


293 

+ 

+ 

253 

+ 

+ 

296 

++ 


254 

++ 


299 

++ 


260 

++ 

+ 

300 

++ 


261 

+ 


307 

+ 


263 

+++ 

+ 

308 

+ 



<m®M 2 > t h SIP ££#»Sifflif6fc#TS8»te'&4&® Extracel luar- 
15 Regulatory Kinase (ERK) iSttfllfiSttlfc 
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MWisW&MK* RZS 200 jug/mL <D Genetic in £-gtr Ham' s F-12i&i&T 
«^««LfcbhSlPae*58aCHOIBtt (hSlP 4 gg#583§CH0iNM £3X 
10 5 cells/wellT6Attlfi»«^^-h (3-**-) IdMU 37t\ 5XC0, 

5 ^£&V>Ham' s F-12«i (0. l*CDflil»^^->jfiL^7;i/^5 >^t?) € 
»LT, 37"C, 5XC0 I &#TT-llfeJg«U&. £®i&*7>- h 
KH&Ofc&fcfcSckS Ham' s F-12#ifi (0. lXOllStett^^'>Jfli?»7;i/^S 
-CW«LfcSlP, (ftttDMSO«&0.1X) 

10 mol/L0Na,VO 4 £^trPBS (U>ttfltm) tllS^im Lysis Buffer 
(20mmol/L Tris-HCl pH7.5, 1% Triton X-100> lmmol/L EDTA, lmmol/L EGTA, 
0. 5mmol/L Na 8 V0 4 , 0. 1% j3 -mercaptoethanoh 50mmol/L NaF, 5mmol/L Na 4 0 7 P 3 . 
lOmmol/L C 8 H t 0 6 Na, l^mol/L Microcystin LR, lXComplete Protease 
Inhibitor Cocktail (n^a.) ) SrSsinbT, fc±7? S ftmKJ&21i:TM$.% 
15 »#bfc. CO«MHjMM*ft*»1>->^;i'i:l/T, SDS-PAGE ( Kx^HKK^ 
MJ9A-*U7^U;W75Hy;Mtft*») fc£?)»eKfc*HiU PVDFM 
(Hybond-P, TTv'tA/HWl^) fcC^Lfc. EOKS 1, 000 fflffc 
#^bAdn'J >$<tERK (p 42/44 MAPK) *S9U-1-)Um (E10, •fefl/S'i' 

i 

20 U*^77^— K*BI*tVl>^ IgG#i# (^^a7-yn-^) £SfiTM 
l$P H TOK£i±fco PVDFJH& 20mmol/L Tris-HCl, I50mmol/L NaCl Wtilt 
7^*U*777^- £<Z>m3fc&KT&5DDA0 Phosphate (DyeChrome 
Western Blot Stain Kit, tl/+a7-^D-^) SJB VvrgftlfafiU A'U 
*—&71'9'('tf— (Typhoon 8600, 7T'>*AAM > :t1M X>*) 
25 SfflVJTtftWbfc. «fflbfcU>Blft:ERKO->^;Pti, ImageQuant 77 h7 
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±7 \z&DMMikV1to mm&Witiaisitt&nS' 

m 12 



(nmol/L) 

h SlP»3SCHOffllfilC»t"«ERKS514fl:S|^ffl 
(S! P10%> 1 mol/Ltf<OSIttfcSlc»f «Stt<b* (*) ) 

236 

1 

8.0 


10 

119.5 

237 

1 

35.8 


10 

80.7 


Yy>7s~77>v— i/B > (Transplantation) , ^55#, ^3-§\ ^ 578- 
591 JC, 1993 ^. fc|B*©#fe*##fcbTfTofc. BALB/c ^tttt^T. 6~1 6 
MB (B*^^-;i/7. • U/t-) j&>5#W&SEtU&. |*M& RPMI-1640 i^flfe 

W&iH^T^jfil^&^jfil^-ttfc. RPMI-1640 mmx- 3 ®3Sifrife^Lfc^ 
RPMI-1640 mmz&MLIt. CinK:J|»*«*t25j[i/BL fcfcS^SfcT-f hT 
<->>C (ttftBESO &iD&, 37*C. 5%CO,TT30$H!8iSfltLfc. RPMI-1640 
««!T3|iI3SiMfc^Lfc^ RPMI-1640 JSfflStC 2. 5 X10 8 iH/mL ifta^Sfc?? 
jib, 2:nft*!«W«l#il!tttb&. m«^ii^20/iL (BxlO'fl/B) 
2\ 27G#*<fc^-f &Uz/V>? 0\B.)Vh» &JflV>T C3H/HeNfcttttT 
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AT201 mn^n wh7-« M/F) &jav>TES£ajj£i/&. ttiwfr&tofck 

5 13 iZ7F~?o 

ft*, «nw*ttTiaotnrssfflViTjmjbfc. 

(Iilt#||»«)*»TUV/<»«*)-(]E*»*»®*«Ty>'<»«*> 



(mg/kg) 

mum 
<%) 

233 

30 

53 

235 

30 

56 

236 

0.03 

73 

237 

0.1 

75 

238 

3 

65 

239 

0.03 

65 

241 

10 

46 

242 

10 

62 

247 

0.03 

63 


10 

-x;w**#-r*75/^*>it»»#* J »*fts i pg^w*ftMB*rr 
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^/v^mmmmmmm^ mx^mummmm card 
s) , m&mmmmm (copd) , mn&B^ ftm&mn&B^ ms, 

m, m&y Die mm&, tzrn, xm> 
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5 [5£4>> R^**!^ /\U?>m?, AD^>iiUTt)^^Ml~4 

(o{m.7)v*)vm. tHD^>s, 7i-j«> 77^;n, fiH*»i~4© 
~4©{£)iRT;p^;i/XJi/*-;p*, ^>s?;^^-*, 7-fc^;i/*> -has, ~> 

7^g£^U 

15 Kiti~4®w;vn+>'S, 77j^;n, 77M;w+-> 
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